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ARITHMETIC: 


ARITHMETIC in all its Parts. 
7 CONTAINING 


I. Vulgar. | IV. Sexageſimal. VII. Lineal. 
II. Decimal. V. Political. VIII. Inſtrumental. 
III. Duodecimal. VI. Logarithmical. | IX. Algebraical. 


With the Arithmetic of Negatives, and Approximation 
| or Converging Series. 


The Whole intermix'd with Rules New, Curious, and 
Uſeful, moſtly Accounted for in the PREFACE, 


The Algebraic Part is rendered more Plain and Eaſy, than hath 
been done, by Inſtructive Rules and Examples Literally and Namerally, in a 
Method New : Solving Equations, Simple, Quadratic, Cubic, &c. ſeveral ways. 


And in the proper Places of this Work are An Accurate Table 
of Logarithms to 10000, and Rules to find thoſe to 100000000, and Natural 
Numbers to ſuch Logarithms ; with the fu Le af the Table in Multiplication, 
Diviſion, Involution, Evolution, and in the Jolätion of all Caſes of Compound 
Intereſt, of which there are 24 Large and Exquiſite Tables, (and one for the 
Valuation of Church or College-Leaſes of their Land) as alſo thoſe of Simple 
Intereſt and Diſcount, with a new Method of finding the later and the pre- 
ſent Worth of Money for Days. 

Alſo Ample Definitions and Explanations of Numbers, Quan- 
tities and Terms uſed in a Parts of Arithmetic, in Alphabetical Order; ren- 
dring the Whole more Intelligible, and the Eafier Learned. 

With an APPENDIX, ſhewing the Menſuration of more Superficies and 
Solids than any Book wrote purpolely on that Subject has exhibited, 
This TREATISE, for Copiouſneſs and Novelty of Matter and Method, 

. far exceeding the moſt Perfect Arithmetic extant. 

. Neceſſary for all who would in a ſhort Time, and with little Study, acquire a come 

tent Knowledge of Numbers 2nd Species, or would make any conſiderable 

Progreſs in the Mathematicks. | 


By EDWARD HATTON, Gent. # 
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The Second Edition, with Additions- 


LONDON: Printed for G. S TRAHAN, at the Golden- 
Ball, over againſt the Royal-Exchange in Cornbill. 1731. 
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To the LEARNED, 


Dr JOHN KE ILL. M. D. 


Fellow of the Royal Society, and Profeſſor of 
Aſtronomy in the Univerſity of Oxford. 


NE REATNESS and Goodneſs (you know, 
Wy Sir) compleat the Rational Specie : By 
WW Greatneſs I mean true Magnanimity em- 

belliſhed with Learning and Science; by 
Wy Goodneſs 1 ſuppoſe ſuch an one as above, 
RR finiſhed with an humble condeſcending 
communicative Temper or Diſpoſition: And by how much 
any one excels in the former, by ſo much he is to be ad- 
mired for the later Endowments. I need not tell the 
World how much the Qualifications and Acquirements of 
the firſt kind are your's, Sir: Your Learned Treatiſes of 
Philoſophy, Aſtronomy, &c. in another Language, are ſuf- 
ficient Indications of that: And for the other, I have ex- 
perienced your Condeſcending, Generous, and Diffuſive 
Goodneſs, not only in your giving me an Opportunity of 
being known to you; but by the many Favours in ſo ſhort 
a time received from you: Which propitious Providence 
having ſo ordered as to be the Conſequence of my writing 
the following Book, I could neither juſtly nor naturally 
think of Dedicating it to any but Yourſelf. f 

AND altho' I am far from having intended this Treatiſe 


for the few of your Superior and Univerſal Genius; yet I 
A 2 am 
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am not without Hopes, but that upon an ES ind par- 
ticular Peruſal, even ſuch as You may find ſome things 
Novel and Acceptable. And as for thoſe who have not, 
but are deſirous to acquire, the Knowledge of Arts Mathe- 
matical, (a Study ſo exceeding Pleaſant and Uſeful) J have 
endeavoured to guide them atleaſt to the Entrance of that large 
and unfrequented Path, in which you and ſome others of 
your moſt 11luſtriouſly Learned Royal Socicty haye made ſo 
vaſt a Progreſs. 

THE Preface enumerates ſome of thoſe many Things 
which I take to be New, and not contained in any other 
Treatiſe of Arithmetic in our own Language: And for 
what is in others, I know you are a much better Judge than, 


SIR, 


Your Obliged and moſt Humble Servant, 


Edw. Hatton. 


s for many Years paſt ſpent my Leiſure Hours in 
Ay Mathematical Studies, and not meeting with any Treatiſe 
WY teaching in a Succinft Order, and Good Methed, all the 
Parts of Arithmetic ; and having made Emendations and 
Wy Improvements in moſt, and inveſtigated and diſcovered 
W things new in many others: I ſuppoſed the Publication 
thereof would be accordingly received by the Studious in 
be a little more particular, I have, by way of Intro- 
duction, inſerted very Uſeful and Copious Definitions of Numbers, 
and Explications of Terms Arithmetical, which will admit of the Whole 
being eafier underſtood and ſooner l:arut. I bave next given the moſt 
large and plain Numeration-Table; and Tables and Rules 1 a 
the leſs knowing in Addition without Pricking and Carrying; and bow 
to add Money, Weight, Meaſure, &c. by one Rule alſo Tables of Weight, 
Meaſure, Sc. in a more accurate Method, and more various than others: 
The Reaſon of the Way of Working in Subſtraction and Multiplica- 
tion; and in Multiplying by ſeveral Digits, I have given the Reaſon why 
the Products of all from the firſt are put one place more towards the left 
hand: Alſo a large Table for Beginners, and a new brief one of my own. 
Comtrivance for4he more Skilled, In Diviſion T have ſbewed four ſeveral 
5 a Ways, 
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Ways, with the Reaſon of the Method of Operation, and how to find all 
the even Paris of any Numbers, which is applied in finding the Aliquot 
Parts of a Pound Sterling, &c. And beſides the plain and beſt Way of 
Extracting the Square and Cube Roots of Numbers, I have given 
Rules how to do that of the Biquadrate by an Example altogether New, 
and muſt be eſteemed Curious, eſpecially to thoſe who are not acquainted with 
Algebraiz Canons. In Progreſſion you have ſeveral things not to be found 
in other Books of this Subject; as Rules to find the Total of a Series pro- 
duced by different Factors, and of the Changes to be rung on any Number of 
Bells, &c. with the Reaſon of the Abſtruſe Rules for finding the To- 
tals of Series's whether the Ratio be Arithmetical or Geometrical : And 
bave recommended this Part of Arithmetic to the Learner*s Peruſal, and 
not to be paſſed over, as is too common both in Books and Schools. And 
whereas others on this Subjet? give but four, or at moſt five kinds of Rules 
of Proportion, I have in this Treatiſe exhibited Twelve. The Rules 
of Practice are far more Numerous, Brief, and Methodical, har 
any done by another Hand: And here are many things more than common 
in Fellowſhip, as three ſeveral Ways of anſwering Queſtions, &c,-a5 alſo 
in Alligation, Barter, and Equation of Payments. 

In Decimal Arithmetic (beſides the Hint given of a New Specie there- 
of ) you have ſo many things truly Novel and Curious, eſpecially in 
Reduction and Multiplication, as would be too prolix to enumerate ; where 
you will find ſome Anſwers exhibited by ſhort and accurate Methods quite 
contrary to the General Rules given for Addition and Subſtration i. e. By 
Adding and Subſtrafting one and the ſame Number, as Units to Tens place, 
&c. and the contrary. | | 

And in the Uſe of Datimals, beſides the Way of Anſwering any Queſtion 
by Decimals as exa#tly as by Vulgar Fractions (which to me is wholly new) 
you have the only Genuine Tables of Diſcount that I know extant, 
with a New as well as more Brief and Eaſy Methadof Computing both 
Diſcount and Preſent Worth of any Sum for Days, ( ſo much practiſed 
by Traders) the Foundation of which you will find in Algebra, Chap. 10. 
1 have next ſhewed the Arithmetic of Duodecimals and Sexageſimals ; 
the former uſed in Menſuration of Superficies and Solid, the later (chiefly) 
in Aſtronomy, whence called by ſome Aſtronomicals : and theſe I have done in 
a new plain Method, and for the more difficult Caſes, As to Political 
Arithmetic, I have ſaid enough to ſhew its Nature and Manner of Proceſs 
to diſcover what is required, illuſtrating the ſame by Examples, and have 
referred to others who have purpoſely and wholly treated thereon. In Loga- 
rithms I have omitted nothing that I could find neceſſary or deficient 
in other Authors; and believe 4 may with Veracity affirm That no mm 
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of Arithmetic affords ſo ample and. plenary Inſtructions on that Head: Anil 
ave endeavoured to render that part which has put many to a Ne plus 
ultra (as being ſomewhat leſs Intelligible, and not eaſily retained in Me- 
mory) I mean the Addition and Subſtraction of the Logarithms of 
Decimals, plain to any of 4 moderate Capacity; and have enlarged in a 
familiar way on the Uſe of Logarithms in Multiplication, Diviſion, 
Involution, Evolution or the Extraction of the Roots of all Powers ; and 
in the Solution of all the Caſes of Compound Intereſt : 4s alſo how 
Operations in Vulgar Fractions are performed by Logarithms, whereof I 
have given you a large Table actually and by Inſpection to 10000 and 
made it ſubſervient for Natural Numbers, tho* ſo great as 100000000, by 
help of a Table of Proportional Parts (there alſo inſerted) or without it; 
and have taken the elaborate Pains to write both Tables all over with my 
own Hand, that 1 might the better anſwer for their Accuracy : In doing 
whereof, I bave corretted 33 Errors in one of our laſt publiſhed Tables to 
10000; and comparing the ſame alſo with Mr Norwood's 3d Edition of 
his Trigonometry, I have rettified bis in 182 ſeveral places: ſo that 1 hope 
mine will be found very Correct. In Lineal Arithmetic I have performed 
my Operations three ſeveral ways, and have ſhewed how to make the 
Lines of Chords for #hbe Menſuration of Arcs of Circles; the Line of 
half Tangents for Diameters, on thvſe Great Circles repreſented thereby in 
Projectious of the Sphere; and the making the Line of Numbers, com- 
manly called Gunter's Line, ts auy Radius from a Table of Logarithms ; 
and this both an a right Line and on the Ambit of a Circle: which I would 
uot omit, in regard ] found many of the — 7 that 1 diſcourſed 
on this matter, to be ignorant of it. What T have advanced in Inſtru- 
mental Arithmetic, will be found not'oxly New and Pleaſant, but very 
Uſeful, particularly tbe neu and plain Way of Working by Neper's Bones; 
but eſpecially the Uſe f my New Circular Inſtrument contrived by me, 
whereby the Reduction of Coin, Weight, and Meaſure to Decimals, 
and the contrary, are ſpeedily, eaſtly, and accurately performed; 
not by gueſs, (as ſome Scales only bave them.) but actually and explicitly, 
as I have ſhewn. by various Examples. And: Multiplication, Diviſion, and 
Extraction of Roots, &c. may be done by the two Lines of Numbers made 
to turn round one within the ather, and are placed next the Limbor Edge of 
the Inſtrument, the Dimenſion whereof being ſo large as 33 Inches, I doubt 
uot but it will be allow*d as the beſt and moſi compleat extant for all Arith- 
meiical Uſes, In Algebra I have previonfly given many more Numerous 
and Uſetul Definitions relating to this Analytical Art, ban any Treatiſe 
of Arithmetic affords, and baue throughout that profound Science illuſtrated 
the Nature and demonſtrated the Truth of the Symbolical Opera- 
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iv The PREFACE 
tions by Numeral Examples, inter mixing ſeveral things New, and ny 
own Invention: particularly the Way of finding the Unciæ of Powers 1 
the 15th, and the Powers of a Binomial to the 10th, as alſo the Uneia of 
any Term or Member of any Power without the Knowledge of thoſe 
of any previous Power. 1 have alſo ſhewed the Reaſon of the Proceſs in 
Extracting the Roots. from the reſpeftive Powers of a Binomial ; and 
have likewiſe made thre Algorithm of Surds very perſpicuous by Examples 
in Numbers as well as Species, and have done the like in all the Rules 
of Algevra ;, and I have ſhewed not only the Solution of Simple Equa- 
tions. and thoſe by. various Poſitions, but Quadratieal, and Cubical, 
each. three different ways: In all which, as well as in Approximation or 
Convergiag, Series, I bave purpoſely deſigned to render the Manner of 
Solution intelligible tv a: mean Capacity,. that being the principal thing in 
which the Learned Authors on this Subject have been deſſciont. The Arith- 
metic of Negatives I have fully accounted for, as tvill appear if to what 
is ſaid under Negative Arithmetic, in the Alphabetical Explanation at 
the beginning of Algebra, you add what is in Sect. 3. of Chap. 7. in Sect. 2, 
3, 4, 5. of Chap. 10. and under the laſt of my Examples of Converging 
Series, near the Cloſe of this Treatiſe,” 1 1» BIND ol * 
But notwithſtanding the particular Regard of my former Labours, and 
eſpecially. of ibis, to promote a fort of Learning*f0*Uſeful to the Public; yet 
fo numerous are ihe capacious and prejudiced Readers of this our envious Age; 
that it would be Vanity in me to hape to eſcape their Cenſures. But if my 
Endeavours prove acceptable to the two Claſſes of Readers for whom the 
were chiefly intended, i. e. the Candid and Induſtrious Teacher and the Di- 
ligent and Studious Learner; 1 ſpall efteem it a good Step towards an ample 
Compenſation for the uncommon Care and Tronble of this Performance, thus 
dedicated to the Service of the Public; and ſhall the leſs regard the Carps 
end raſh Judications of pragmatical and ungrateful Diſpoſitions, who fancy 
there is nothing in Arithmetic beyond what they have acquired the Knowledge 
of : or if they learn any thing from a; Rook. of this kind, will he the laſt in 
paying their Acknowledgment, aud probably the. firſt in decrying the Work, 
becauſe it will infirutt ſome to not more than. they would have them, or (as 
we ſay), make others as\.wiſe as themſelves. | However, I would not be diſ- 
couraged.by the ill Conduct of ſuch from imitating the moſt Perfect and Be- 
nign Pattern, who is kind to the Unthankful and the Evil : for whatever 
ſome Authors may have propoſed in being ſo, I have diſcloſed my Thoughts 
this way, much more to promote the Proficiency of the Reader, than to 
indicate the. Science of the Author r.. 
And for the Encouragement of the Impartial and Ingenuous Student, who 
laying aſide Pride and Prejudice, deſigns only Improvement inthe _— 
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of what is con tained in the ſubſequent Pages, I can aſſure him, that I have 
faithfully adapted this Work to the Capacity of the leſs Acute, and have 
offered to his Peruſal many things which he will not find elſewhere ; of 
which I have given ſome Inſtances, as above, though you have many 
more mentioned in the Index, which will be found Exuperations. 

1 have not in this Treatiſe (as is common where there are many Parts 
of Mathematics, &c. in one Volume) only touched on each kind; for you 
will find Vulgar Arithmetic, Decimals, Logarithms, and Algebra, 
as copiouſly inſiſted on, as in almoſt any Treatiſe wrote only upon ſome 
one of thoſe Species: Nor can any thing be expected to make the whole more 
truly agreeable to the Title, which is @ piece of Fuſtice that all Authors 
owe to the Public, and cannot be denied but to have been fully obſerved by 
me, as I am not without Vouchers from good Hands, to confirm the Truth 
of, eſpecially in my Merchant's Magazine, and my Index to Intereſt. 

And for the Satisfaction of ſuch as are cautious of buying the firſt Im- 
preſſion of a Book, becauſe, ſay they, there may be Additions to future 
Impreſſions; I do herebygpromiſe, that as I know of no Neceſſity for it, 
fo I have no Thoughts of doing any thing farther on this Subject. 

I have, beſides what I promiſed in my Propoſal to Subſcribers, added 
an Appendix, which contains the beſt Way of meaſuring a greater Variety 
of Superficies and Solids, than any Book, tho* wrote purpoſely on that 
Lahe, exhibits. 

n fine, I am ſo ſenſible of the Care and Aſſiduity uſed to finiſh this 
Body of Arithmetic, /o as o render it in ſome degree Compleat, that I 
Hope I need not doubt of its being acceptable to the World; which hath 
already favoured me, by a kind * Reception of my former: Endeavours in 
this Way, altho* I bad not beſtowed near that Thought, which (in Grati- 
tude) I have done on this Work, in order to preſent it, as mar as I could, 
in Perfection. 6 "x 4 = 2 73 

For beſides all that is aboveſaid, I have not only compniſed in this Trea- 
tiſe, the moſt material Tables, and ather things: in my Index to Intereſt 
( which ſhall never be but here re-printed) but have atlded Tables of Simple 
Intereſt at 4 per Cent. of Diſcount at 4 and 5 per Cent. and 16 Tables 
of Compound Intereſt at 3, 4, 5, and 8 per Cent. And the ſaid Index 
(before the making theſe confiderable Additions to it) was approved of, and 
recommended as the moſt copious, eaſy, and uſeful, Book that hath been 
written on that Subject, by the judicious Perſons following; beſides many 
others, as I have their own Hands by me to demonſtrate. 


S. Shepherd 
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S. Shepherd E/q; Deputy - Governaur, TY þ2 4 
Sir W. Chapman Bart. then Di- C of the South-Sea 
Sir Samuel Clarke, 0 e Company. 
Sir John Blunt Bart. 
Sir G. Cook, firſt Prot honotary of the Court of Common - Pl eas. 
The Reverend Mr Whiſton, /ometime Profe Yor of Mathematics i in 
the Univerſity of Cambridge. | 
Nath. Pigot, of the Middle T ple EA; 
P. Lacy, of the Inner Temple E/; 5 
- Mr If, Jackſon, of the Middle Temple, Sub- Suaferar. 
Mr J. Frewen, of Lincolns-Inn. 


Mr Humphry Ditton, Maſter of the Mathematical School at 
| Chriſt's-Hoſpital. 
| Mr S. Waters, Accomptant General 
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An IN D E X. 


Referring to the Pages, Chapters, and Sections, which are placed 


on each Folio. 


—Of Vulgar Frattions. —— —68 
Decima ls. — 144 
— —07 Duodecimals. — — — — 5250 
— K Agebra. 37 
1 —Of Surd Quantities, Simpl — 1225 
- -C ny ory * 
Alg ebraical Arithmetic. 
5 Fractions. - 
Algebra, a ſhort Hiſto and Defnition thereof ede 
How to read : 364, Oe. 
I Ierm therein explained. — 3866, Cs. 
Alligation, more curious and various than 500 — 121, Ce. 


Pa 
\ Ddition of Intire Numbers, — — aig. | 


Aliquot Parts of Money, Weight, &c. how found. = 51, 33 


Alphabetical Explanation of Numbers and Terms 3 


in Aritb mei. 


Application, of the Fundamentals of Arithmetic. — 62 
| 72 


—— Of Yulgar Frattions. — 
Amount of .any a of or Annuities. —— — 
At Compound Intereſt, bow to find — 
By Decimals. —— — — 210, 212 
By Logatithms. — — = — — 271, Cc. 
— the Diagonal Inſtrument — == — — 361 
Apothecaries Weight, 4 Table ther. om n= 24 
Arithmetica Complement, what and how found. = 265 
Barter or Commutation. — —— — = — — 115, &c. 
Beer Meaſure, an accurate Table thereof — — — 23 
Binomials, the Powers thereof to the 10th; = — — 388 
Binomial and Reſidual Roots of Rational and Surt 38 

Quantities, Simple and Compound, how asd 2396 
Biquadrate Root, 2 new way of extratfing it. 59 
Biquadrate, Oc. + Roots, BY Mm garubm . — —2 
Agebr 2J. . 
Brickla ers, a ſhort and e 4 to mea 188 
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| Cone, to find its Area and Solidity, ( ſee G2. 1 255 


Decimals, Cc. Jo multiply any Number under 1 21, 
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Page Chap. Se& 


Carpenters, the beſt Way to meaſure, &c. their Work. —475 
Canon for Diſcount &c. how found by Algebra. — — 425 
Changes, how many can be rung on any Number 

of Bells, — 
Characters, or Signs, Agebraical, a Table thereof. — 363 


Church or College Leaſes, Fines payable for them. — 231 


Circular Inſtrument deſcribed, and its Uſe, — — — : 58 
Circle and its Parts, to find their Areas, — — — — 


» Fruſtum.) — — — — — — 82 473 


Complement Arithmetical, what and how found. — 265 


Contract Numbers, (or more properly Concrete.) —— 3 


Converging Series, how performed ſeveral Ways. 444, c. 


Vide them, — — — — — — — — — 
Cube Root, the wbole Reaſon of the Proceſs. 


Coflic Powers what and how to multiply and di-) i 
S 69, 384 


Cube Root, ſee Extraction. — — — 


Cubical Equations explained, and 3 ſeveral Ways. 43 4,& c. | | 


Cylinder, to find its Area. —— 46; 
7 find its Solidity, - — — 468 
Cylindroid, 7o find its Solidity. — .471 


Days between any two in the. Year ound, by a-T, 115 184 
116 


and alſo by two Circles 
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Its Fruſtum, to find the Solidity. — — — — 473 
Conic Sections, to find their Area — — — — — 461 


Extraction from the Algebraic Canon. — 394 | 


Decimal Arithmetic, Page 131. Oc. ( ſee Value) 8 


a——To Anſwer a Queſtion by them as 9 as 164 


. by Vulgar Frattions = 
— 4 hint of a new Kind of Decimal — 36 
⏑ of Decimals in finding the Simple and Com- - 1 2: 7 
pound Iwjereſt and Diſcount — 1 186 
—— Operations by Decimals, compared with Vulgar J 146 
Fractions 


N 158 
and put down only the Product; alſo by any Num- | | 


ber of Cyphers between any two Digits; alſo by a> E 
2 Integer, and ee the Wand 77 Figures ” 
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Pa Sea. 
'Decimals, mixt Nanders,”&rc- flue Caf ef 6 br N 10 _ 
: 1 of multiplying by inverting ibe Multiplier, &c. \ 14 3 5 
To reduce Weight, Meaſure, &c. thereto, two” | . 
Maß, ons Fal 137, 138, 139, Gr = Wy $$ 
D — — i 
So fnd the Value 0 thoſe of Maney, Wei right, 19 your 
23nd Meaſure, l — — : 1446 n 
Differences and proportional Parts of Logarithms — — 265 7 4 
Diagonal Iuſtrument, ' with its Uje — hi Ig 11G 
Direct Proportion, 1 83, 87, 91 2 
Diviſion of intire Numbers, four Ways, — 4246, 8 5 
Ws | ſe and Proof, — cw i — 495 54 unt 5 
Vikar Fraftions — — wy 5 1 7 
— Decimals (with a Table for the Places 2 Ax: 
cient in any Vote) | 61 3— 
O Duodecimal; - — — a W = 
e ]x 
y Logarithms—— —— n - 259 7 3 
535 Lanes, three Ways —— — 347 8 3 
35 Neper' Bones —— —— 354 9 3 
By Algebra ————— —; 0; 
——Of Sard Quntities, Simple my 1 Compound 399, 405 10 6 
Dicounc 2 EN 10 find i ꝛ⁵xwͤ.— 187 3 8 
Proof of the Rule, 1170 Ways ———— — 07 3 8 
A new and brief Way of Jinding 1 Diſcount e or . 
— A erroneous a; publiſhed by 4 confide- | 2 
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THE 


THE 


INTRODUCTION: 


Containing an Alphabetical Definition of all kind of Numbers, and the 
Terms of Art uſed in Common Arithmetic explained; which the Rea- 


der ey have recourſe to, as he finds occaſion. 9 


Note, That the like for Algebra is * inmediatty before that _— of 
Arithmetic. Vid. Seck. 1. of Chap. X. 


Bundant Numbers,] Are ſuch as having their Aliquot 
Parts added together, the Sum exceeds the Numbers of 
| which they are Parts: as 36 is an abundant Number, 
| | becauſe its Aliquot Parts, 1, 2, 3, 4, 6, 9, 12, 18, ad- 

X Ned, makes 55, which is more than the 36. 

Abſtraft Numbers.) Such Numbers in general, as have no Denomi- 
nation annexed. to them. 

Abſolute Numbers.) Such in reality as they appear to be, as 2, Cc. 

is 2 Units contrary to 2 leſs than nothing (as in Algebra i is ex- 

lained) and to negative Indices of 5 alſo it is that 
3 Number in an Equation, which ſolely poſſeſſeth one fide. 
See Algebra. 

Aliquot Parts,] Are the even Parts of any Number, when there is 
no Remainer in the Diviſion. See at the End of Diviſion. 

Aliguant Paris.] Such as will not divide another Number aſſigned 
without a Surplus or Reſt : as 7 is an aliquant Part of 18 or 23, &c. 

Amiable Numbers, ] Are 2 ſuch, as that the Sum of the Aliquot Parts 
of one, will make up the other Number alternately. 

Arithmetic} In all its Parts (or in the moſt comprehenſive. Senſe) is 
the Art of ſolvin „ by Figures, Lines, Inſtruments, or 
Symbals, as by the ſeveral kinds following doth appear, 

— 2 Complement.] See dell. 4. of Chap. VII. and 9 
under 

Arithmetical Progreſſion.] See Prigrefioen, Chap. II. Sete2. 

Articles, In this Science, are Numbers diviſible by 10 without Re- 
mainer; as 10, 20, 30, 100, 120, 130, Sc. 2000, 4000, c. 
the ſame with round Numbers or Decades. 

Artificial Numbers,] Are Logarithms, See Chap, VII. | 

2 „ 3 41415 y 9 B . K "= ** by Anlecedent 
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Antecedent Numbers.) The firſt named of two that are compared to- 
gether: As if it be ſaid that ſome Numbers are in proportion as 
3 is to 7; here 3 is the Antecedent, and 7 the Conſequent. 


By] Two Places ef any Number, (as pointed for the Square 
oot.) | 
Biquadrate.) See Powers under P. 

Broken Numbers.) Such as are commonly called Fractions, which fee. 


Cardinal Numbers, ] The 9 Digits. | ; 
Central NVumbers. ] Such as have a Digit placed in the middle between 
alike Number of Reverſe, Circulating, Sc. Numbers, as 3457345, 
12521, 78678, Sec. | ba, 
Characteriſtic] Of any Logarithm, is the Index, See Chap. VII. 
Circular Numbers,] Are ſuch as being ſquared, cubed, Fc. the Fi- 
gure in Units place of the Power, is the ſame with that of the 
oot; as 6 times 6 is 36, 5 times 5 is 25, Cc. which are ſome- 
times called Spherical Numbers. | 
Circulating Numbers,] According to ſome, are thofe Digits which 
are regularly repeated, whether the Number be of one and the 
ſame Digit repeated, as 222, 7777, &c. or of many as 494949, 
372372, &c. And when theſe fall out in reducing Money, 
Weight, Meaſure, &c. to Decimals, you gain many Decimal 
Places with the leſs trouble. | | 
Commenſurate Numbers.) Such as one Number will juſtly meaſure ; 
as 6 and 15 are meaſured by 3, &c. And the Fraction ? is of like 
Value with , becauſe the Terms are commenſurate by 3, 
Compleat Numbers.] See Perfect Numbers. | | 
Complement- Arithmetical,] Is the Remainer when any Logarithm 
is deducted from 10. 

Compoſed Numbers.) The ſame as Compoſit Numbers; which ſee. 
Compound Fraftions.] Fractions of Fractions, as 3 of 5, Sc. See 
Chap. IL Sec. 1. | 2 
Compoſit Numbers.] Such as are meaſured by ſome other beſides 

an Unit; as 297 is compoſed of 99 by 3, either of which mea- 
ſures 297. 
Common Multiples) See Multiples following. 
Conſequent Numbers. ] The ſecond of any two in a Proportion, See 
Antecedent. | 
Contract Numbers.) The ſame as Concrete Numbers, (but is no pro- 
r Term.) — Fog | 
Concrete Numbers.) Such as have a Denomination annexed, as 5 Lib. 
7 Yards, &c, WE 333 Cube 
4 


The INTRODUCTION. 3 
Cube Numbers.] The Product of Square Numbers by their Roots; 
as 8 is the Cube of 2, 27 of 3, being Products of 4 by 2, and of 
by 3. | 
Cubed — and Cubed Cube Numbers.) See Powers under P. 
Cube Root.] See Roots under R. 


Decimal Fractions.] Thoſe whoſe Denominators are 10, or ſome 

Power of 10. | | 

Decades.) The ſame with Articles, as above. 

Deficient Numbers.) Thoſe whoſe Aliquot Parts (added w__—_ are 

leſs than the Numbers of which they are Parts; as 26 is a de- 
ficient Number, becauſe its Parts 1, 2, and 13, make but 16. 

Differences, or Common Differences, as relating to Logarithms.] 
See the 3d and 4h general Heads under Se#. 4. of Chap. VII. 

Digits,] In Arithmetic, are Numbers of 1 Place, as 1 to 9 incluſive. 

Direct Proportion,) Is when the 4th Ne. (fought) is the Quote a- 
riſing by dividing the Product of the 2d and 34 Number by the 1/. 

Du Numbers which are to be divided. See Diviſion, Sed. 5. 
Chap. I. | | 

Diviſors.] Numbers of Parts into which another Number is to be 
divided. See Chap. I. Se. 5. . | 

Dividual.] Separable or. Divifible. Alſo that Patt of a Dividend 
which is immediately under your Qperation. 

Diminutive Numbers, | Are the ſame as Deficient Numbers, which 

are explained above. | | | | 

D.] From Denarius (a Penny): The Mark put over a Column of 

Pence in Books of Accounts. Feet. Inch 1 2ths 

Duodecimats.] Fractions whoſe Denominators are 12, as 7 : 9 : 7 
is 7 foot, 9 inches, (or 9 twelfths of a foot) and 7 twelfths of 
an inch, Cc. Which are often marked by Meaſurers thus; 


| Sha Wal + . 116: 
7:9:7; and 48: 11: 3 : 10; and read the firſt, 7 foot, 9 
primes, and 7 ſeconds ; the ſecond is, 48 foot, 11 primes, 3 ſe- 
conds, and 10 thirds, See Operations thereby, Chap. IV. 
N riplicate, Seſquiplicate, &c. Proportion.] See Sec. 3. of 
ap. h 


4 


Eguimultiples.] See Multiples. 4 
Evenly even Numbers, ] Are thoſe which even Numbers will meafure 
by other even ones; as 48 is meaſured by 8, 6 times. x 
Evenly odd Numbers,) Are thoſe which even Numbers meaſure by 
odd ones; as 40, which * meaſure by 5. 
2 | 


Evolution 
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Evolution] The Extraction of Roots of Numbers, Cc. | 
Exponents,] Are Numbers (ſmaller Characters than thoſe they ſtand 
next) which are placed near the upper part of a Root toward 
the right-hand, and ſhew what Power of that Root is expreſſed ; 
as 3* is the Square of 3 org; 3“ is the Biquadrate of 3 or 81. 
- Alſo 4 is the third Power or Cube of 4, which is 64; the Ex- 
nents being 2, 4, and 3, ſtanding higher than the others or 
oots. So likewiſe 15* is the Surſolid or fifth Power of 153 75- 
is the' ſquared: Cube or ſixth Power of 7 ; 200 is the ſecond Sur- 
ſolid or ſeventh Power of 20, which is 1280000000. See Powers 
here and in Algebra. 32 | . 
Excluſions.] Such Numbers in a Queſtion, as being excluded, renders. 
it leſs perplexed and the eaſier reſolved ; as might be ſhewn by 
ſeveral Examples. N * 215 
Factors. ] Both the Numbers, which for the moſt part in Multiplica- 
| tion are called the Multiplicand and Multiplicator, (or Multi- 
__ plier. 95 R 1 
Res: Nembers] Such as do repreſent ſome Geometrical Figure, 
either Superficial or Solid. See thaſe Numbers and Linear. 
rr Part or Number of Parts of an Unit- ad infinitum : 
as; is Vulgar; , Sc. Decimal; and , Cc. Duodecimal. See. 
Chap. II, III. and SeZ. 10. of Chap. HI. | 47 
Geometrical' Progreſſion.] See Progreſſon. ; | 
Harmonical Proportionals.] See Muſical, and Chap. I. Sect. 3. Head. 11. 
Homogeneal Numbers, ] Or Homogeneous, are thoſe of the ſame na- 
ture; as the Indices of 2 Logarithms, if they are both affirma- 
tive, (without a Mark under) are Homogeneous ; or they are- 
ſo, if they are both negative, or have a Mark under thus, 
3 and'Z, G. . the Vans 5 
Homologous.] Numbers or Terms in a proportion are ſaid to be Ho- 
mologous, when there is a Similitude between the Antecedents 
and Conſequents ; for as 3 to 9, ſo 7. 21: here 3 is homologous 
to 7, as 9 to 21. F . 
Heterogeneal Numbers.) Thoſe which are not of the ſame kind; as 
when one is negative, the other affirmative, as 3 and 2, contrary 
to homogeneal. Alſo mix'd Numbers, compoſed of a Whole 
and a Fraction, as 23: and in Surds, they are ſuch as have 
different Radical Signs, as / and /. Vid: Algebra, Chap. X. 
Improper Fraftions.] Such whoſe Numerator is equal to or exceeds 
the Denominator. See Chap. II. Incommen- 
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Incommenſurate Numbers.) Two ſuch, as no one Number (except an 
Unit) will meaſure, contrary to commenſurate ; as 7 and 23, &c. 
cannot be meaſured by any one Number. 3 

Indices. ] Numbers which ſhew the Power of a Root; and in Loga- 

. rithms they ſhew the Number of Places which the natural Num- 
bers belonging to any Logarithm conſiſts of, being the ſame with 
| CharaRteriſlicks... See Exponents, and alſo Chap. IV. 

Tneffable Numbers,] Are Surds, or irrational Numbers; which laſt 

_ fee: Or (according to the Import of the Word) Numbers not to 

bee expreſſec. TL 24; 1-4 | : 

Incompoſits.] Numbers which no other but an Unit will meaſure,. be- 
ing contrary to. Compoſit, and are the ſame with prime Numbers, 
as 7, 11, 23, 29, 31, and hundreds more. 

Intire on whole Numbers.) Any Number of. Units or Ones; (but 
Fractions are one or more Parts of an Unit) fo that one is the mid- 
dle between infinite Units and infinite Parts: and tho? it is by ſome 
not allowed to be a Number, yet ſince it is the Foundation of all- 
Numbers, whether whole or broken, (for 2, 3, 4, Cc. are ſo many 
ones, and #, 3, 5, Sc. are ſo many Parts of one) and ſince 1 is as 

roperly half the Number of things which are but 2 in all, as 2 is: 
bal the Number which are four in all; it follows, that ſince 1 is; 
not a Fraction, (or Part of 1, which would be a Contradiction 
to affirm) it muſt be a Whole, i. e. a whole Unit, or the Num- 
ber 1, as properly as 2 is 2 Units, or the Number 2, 3 the Num- 
ber 3, 4 the Number 4, &c. For Unity is as properly an Indi- 
vidual (or inſeparable from Number) as theſe or any other. And 
if we take a Series of Numbers, as 1, 2, 3, 4, 5, here 1 in all 


reſpects is a Number according to its Nature, as any of the other 


Digits are agreeable to the ſame common Nature of Number, and 
1 is one Term or Place in that Rank as well as the others: Tis true, 
r does not divide nor multiply, becauſe it would be · abſurd to ſay 
that a Man had 1 Pound, Yard, Ounce, or the like, divided be- 
tween himſelf; or that becauſe I ſay, 1 Horſe, 1 Field, Sc. I ſhould 
exclude the Number 1, becauſe it does not make more or leſs than 
that Harſe or Field, and ſo be contrary to the common Nature of. 
all other Numbers. And as it multiplies and divides as much as it 
_ ought to do, making every thing once itſelf, and giving the Whole. 
to one Perſon where no one is to have a ſhare with him; ſo in 
Addition, c. it does as all other Numbers do, i. e. augments or 
diminiſhes any other. Number ſo much as itſelf amounts to: 2 


* 


6 The INTRODUCTION. 
ifIaddt to 3, it makes 6; that is, ſo much more than 5, as is 
the Number 1 added; as 2 added to 5, makes 7, which is it- 
ſelf (or Ne 2.) more than the 3, Sc. Beſides, one in all Mer- 
chantile Affairs, as well as in the Eye of our Laws, and in com. 
mon Converfation, is a No. And *tis far from being a parallel to - 
a Point in Geometry, 10000 of which make no Magnitude, but 
twice one is what all allow to be a Number. And whereas ſome 
great Men, as Euclid, &c, have defined Number to be a Multi- 
tude of Units; it is highly probable they meant no more than this, 
That as Unity is but 1, and there are Millions of Millions, nay, 
infinite other Numbers; therefore, ſay they, that Number (in the Fe 
general way of ſpeaking, or for the moſt part without compari- 
ſon) is a Multitude or Aggregate of Units, | . 
Integers,] Are whole Numbers, compared with their Parts; as 1 
| hens is an Integer compoſed of 4 Farthings, its Parts into which 
it is divided; 1 Shilling is an Integer compared to Pence or 
Farthings, of which it is compoſed. But an abſolute Integer is an 
Unit of the higheft Denomination of any Specie of Matter or 
Thing: as 1 Pound Sterling, &c. 1 Ton, 1 Circle, &c. and 2, 3, 
Sc. of the like, are ſo many abſolute Integers. 
Inverſe Proportion. See Reverſe, ; 
Irrational Numbers, or Sards,] Are ſuch whoſe Roots cannot be ac- 
- curately extracted, as being no Figurate Numbers: But then the 
are to be conſidered as Surds or otherways, when compared wi 
the Power they are of. Thus 16 is a Surd, or irrational Num- 
ber, if ſuppoſed the 3d Power of ſome other ; but if you ſuppoſe 
it only the 2d Power, it is not Surd, but compleatly the Square 
of 4: and the like may be obſerved of others. And when we 
meet with Surd Numbers, (or thoſe that are Rational, which are 


to be wrought with Surds) we mark them thus, 7 7, v7 the 


0 | - 

way of expreſſing the Square Root of 7; / 27 is the Expreſſion 

of As Cube Root of wr which is equal to 3, Cc. But more of 

this under Powers, &c. in the Algebraic Part. 

Lib. or L. (from Libra a Pound-weight, or 205.) The Mark put 

over a Column of Pounds. 8. 1 

Lineal (or Linear) Numbers. ] Such as repreſent or are the Dimenſions 
of a Line, Root, or Side of a Geometrical Figure. Thus if a Fi- 
gure be an exact (or Geometrical) Square, containing 100 Foot, 
100 is the Superficial Number, ud the Side or Linear Number 

* 
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is 10: If it be a long Square (or Parallelogram) of the Content 

of 40 Yards, the Linear Numbers (or Sides) are 4 and 10, or 

8 and g. | | 

Lineal Arithmetic,] Is that Science performed by Lines. 

Logarithms,] Are Artificial Numbers, of great uſe in Mathematicks ; 
the Invention of Lord Neper, Baron of Mercbiſton. See Chap. VII. 


Mixt Numbers.) Whole Numbers and Fractions, (Vulgar or Deci- 
mal) which are placed together: as 133, 29.75, &c. Or any 
Number 3 of Digits, or Digits and Cyphers that are 
not next the right-hand. | 

Multiples,] Are Numbers produced by the Multiplication of ſome 
known or aſſign'd Number: as 40 is a Multiple of 8 or 5, be- 
cauſe either of thoſe will divide 40 without Remainer, and 
20 is a Multiple of 4 and 5. | 

Multiples, or Equimulliples,] Are Numbers multiplied by one and the 
ſame Number: as 12 and 28 are Equimultiples of 3 and 7, for 
22.20 :: 3.7. . 

Multiples, or Common Multiples,] Are when one and the ſame Num- 
ber is produced by different aliquot Parts: as 40 is a common 
Multiple of 2, 4, and 5, becauſe any of theſe divide it without 
Remainer, and becauſe theſe multiplied one in another produce 40. 

Multiplicator.] The ſame as Multiplier. See Chap. I. Sect. 4. 

Muſical Proportionals.) The ſame as Harmonical. See Chap. IT. 
Sect. 3. Head. 11. 

Negative Arithmetic.) See (N) near the beginning of Algebra, in 

| Which this kind is chiefly 7 . Mel 

Number, or whole Number, ] Is one or more Units, expreſſible by the 
9 Digits and o, ad Infinitum; of which there are near 50 ſeveral 
Kinds mentioned in this Introduction. See Intire, &c. or a broken 
Number, is one or more Parts-of an Unit. , 

Numerator of a Fraftion.] The Number of Parts contained in it. 
See Chap. IL | N 

O. (from Obolus a Halfpenny) The Mark put for two Farthings 
in old Writings. | | 

Perfect Numbers.) Thoſe which are equal to the Sum of their aliquot 
Parts; as 28 is equal to the Sum of its Parts 1, 2, 4, 7, 14, 
which is 28; and 1, 2, and 3, are 6, 

Parts Proportional.) See 3d and 4th General Heads, 5. 4. of Chap. VI. 

Plain Numbers,] Are thoſe which may be produced by multiplying 


ſome Number in another, as 6 the Product of 3 by 2, 8 the — 
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duct of 4 by 2, Sc. (but 7, 21, 13, Sc. are no ſuch.) . Theſe 
are the ſame with ſuperficial Numbers, becauſe the Content of 
a plain ſuperficial Figure is produced by multiplying two Num- 
bers, which are ſuppoſed, its Length and Breadth together. 

. Poſitive Numbers.) The ſame with Affirmative. . ' See Ab/olute Num- 
bers, above. 5 Wr ph 7728 
Powers of Numbers,] Are the Root or firſt Power; the Square or 

ſecond Power, produced by multiplying the Root in itſelf, Ic. 


as follows. 
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A Each Power being produced by multiplying the next before it 
= rowards the left-hand by the Root. 8 . 
= | | And that theſe Terms of the Powers are really what they are 
| | | ealled; if the 5th Power or Surſolid (in the 1ſt Example 32, in 
the 2d 243) be ſquared or multiplied in itſelf, it produces the 
8 ſquared Surſolid or roth Power, for 32 by 32 gives 1024; or 
oF 2̃43 by itſelf makes 59049. And the like may be obſerved of 
| the reſt: for a more full Account of which, ſee the Word 
| Powers in the beginning of Algebra, Chap. VII. 
| Promiſcuous Numbers.) Compoſed of Digits without any limited Or- 
der, as 7291, 3924, and thouſands of others, as under Mixt Num- 
WWW 


Fo 4 
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Proper Fraftions.) See Chap. II. Sef, 1. | | 
Proportion.) The ſame with Ratio; its various kinds. See the be- 
ginning of Se#7. 3. of Chap. II. of which ſome are Subduple, Sub- 
triple, Submultiple; which Words ſee: It is marked with Points 
thus, 3.4: : 6. 8. if direct. | 
Prime Numbers.) Such as no other but Uuity will juſtly divide. See 
0 Incompoſits. << 
Proportional Parts.) See Parts Proportional. | 
Progreſſion.) Numbers in Arithmetical and Geometrical Progreſſion. 
See Chap. II. Se. 2. | 4 ; 


9. (from Quadrans a Farthing) the Mark put over a Column of 
- Farthings. |; 
Quotient. See Diviſion, Sect. 5. Chap. I. 


Roots of Numbers.) The firſt Powers. See Powers above, and Linear No 
Ratio,]| Is the Reaſon or Proportion that one Number bears to ano- 
ther. Or more particularly it is direct, Simple Ratio, Duplicate 
Ratio, Triplicate, Sc. See Chap. II. Sec 3. Or Ratio in Pro- 
greſſion is the Rate by which the Terms increaſe or decreaſe. 
Refangle.)] The fame as Product, which is the Sum produced by mul- 
tiplying 2 together; as 2 Times 4 is 8 = the Product or Rectangle. 
Reverſe Nope Is when the 4b Ne. (ſought) is the Quotient a- 
riſing from the Diviſion of the Product of the '1/, and 2d, by the 
3 Number. 8 K: 
Reverting Numbers.) Such as are compoſed of a like Number of ſuc- 
ceſſive Digits aſcending and deſcending, as 345543, 7887, &c. 
Round Numbers.) The ſame with Articles and Decads, which ſee. 


Seſquiplicate Proportion.] See Head 12. of Sect. 3. of Chap. II. 
Similar Numbers,] Are either 1ſt, Plain, which are ſuch as form like 
or ſimilar plain Figures; as a Plain of 21 formed by the Rect- 
angle of 7 by 3, is ſimilar to another of 84 formed by the Sides 
or linear Numbers 14 and 6; for as 6 to 14, ſo 3 to 7, Or, 
2dly, Similar ſolid Numbers are ſuch as form like or ſimilar So- 
lids (as Parallelopipedons, or 2 or 3 Dice joined to the end of 
each other) of * — but proportional Dimenſions. | 
S. (i. e. Solidus) the Mark placed over Shillings in a Column of Money. 
Spheric Numbers.] The ſame with Circular Numbers, which ſee. 
Subduple Proportion.] Numbers are in ſubduple Ratio, when the An- 
tecedent contains the Conſequent (or the contrary) twice; as 5 
to 10, or 40 to 20, and the like. ooant [ro 


C | 3  Subriph, 
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Subtriple.] Numbers are in a ſubtriple Proportion, when the Conſe- 
quent is 3 times the Antecedent, or the contrary ; as 9 to 27, or 


to 30, c. 

gamma Numbers are in a 3 Ratio, when the Con- 
ſequent contains the Antecedent, or the contrary, above three 
times without Remainer. 

Square Numbers.) All ſuch as are produced by multphing any Num- 

ber by itſelf, becauſe that Product repreſents a * of _=_ 
equal Sides. | 

Surd Numbers.) The fame with Irrational, which ſee. 

Sexage/imal Numbers,] Are ſuch F ractions as have 60 for their De- 
nominator, uſed in meaſuring Time, and the Motion of the Ce- 
leſtial Spheres, Geography, and Navigation: But they put not 
down the Denominator in theſe, no more than in Duodecimals, 

becauſe it never alters, being always 60, as thoſe are 12. Thus 


— / H Hf THI AHI 
:30: 45:17 : 21: 59 are read 51 Degrees, 30 Minutes, (or 
both Parts of a Degree) 45 Seconds, (or 60th Parts of a Minute) 
17 Thirds, (or 6044 Parts of a Second) 21 Fourths, (or 60th Parts 
of a Third) and 39 Fifths, or 601 Parts of a Fourth, Sc. 
Of Operations in this kind of Fraction, the Work of Addition 
is eaſy : Adding up a Column of Minutes, Seconds, Sc. and di- 
viding by 60, putting the Remainer under the Line, and carry- 
ing the Quote to the next Column toward the left hand, c. bor- 
| rowing 60 always in Subſtraction. And for multiplying Degrees, 
Minutes, — Thirds, Sc. theſe may be done decimally, 
by reducing che lower Thang Af wm into the Decimal of the 
higheſt, and then working as is ſhewed in Decimals, Chap. III. 
And by the ſame Rule 25 Diviſion of Decimals, is the * 
to divide theſe. But ſee Chap. V. 
Succeſſtve Numbers.) Such as are compoſed of Digits which ſtand in 
a natural Succeſſion aſcending and Deſcending, as 34567, or 9876. | 


Tabular 222 Such as are found in Tables, as of Logarithms, 

ntereſt, Sc. 

Tarif Numbers.) The fame as Tabular Numbers. Bur the Term is 
_ uſed in Tables of Cuſtoms, and Series of a Diviſor by the 
9 Digits. 

Terms.) The two Parts of a Vulgar Fraction are called its Terms ; 
and fo are the feveral diſtinct N umbers in an Arithmetical and 

_ Geometrical Progreſſion, © 


Ternary 
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Ternary Numbers.) Such as have 3 places: Oreven 3 places of any 

Number are ſo many Ternarys, as uſed in extracting the Cube Root. 

| Triplicate Proportion.) See Proportion, or Se, 3. of Chap. II. Head. 10. 

Unit, or Unity.] The Number 1. See Intire Numbers, above. 

Uneventy odd Numbers. ] Thoſe odd Numbers produced by the Mul- 

tiplication of 2 odd Numbers together ; as 63, which is 7 times 
93. 45, which is 9 times 5, &c. . 


— 
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CHAP. I. 


Treateth of the ſeveral Parts of ſingle Arithmetic (called Common Arith- 
metic in whole Numbers) containing Numeration, - Additiav, Subſtra- 
gion, Multiplication, Diviſion, and the Extraction of Roots, which 
ars called Simple or Single Rules of Arithmetic, as hein Fuordamental 
Parts or Principles, by one or more of which, all Operations by Num- 
bers are performed. | iO 


SecT. 1. Of Numeration of Intire Numbers. f 


Y this firſt Part we are taught how to read or write down 
any Number propofed, by aſſigning a 8 natu- 
ral Denomination for the Place of each Digit in any Line, 
(thoꝰ compofed of never ſo many of thoſe Digits) and 
en by obſerving what Digit is there N 1 
By a Digit we underſtand any fingle Figure poſſeſſing but one 
place, as 1 to 9 incluſive. Kee | 

There is als a Cypher, (or o) which ſtanding alone, or next the 
left hand of any fingle Figure or Number of Figures in whole Num- 
bers is of no value; it only ſerving to fill up places; in order to 
augment the value of the ſimple Figure or Figures, which are pla- 
ced to the left hand thereof; which places might as well be ſu fed 
by a Point (.) or Hyphen (-) thus, if that had obtained a Cullom, 
as the (o) hath. 

By what is ſaid it appears, that after we know the Character of 
rad Digits, (which almoſt every Child learneth ſo ſoon as it can 
read) there is nothing — to make one able to read any 2 4 

| © 2 r, 
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ber, but to conſider by what Name the ſeveral Places in any Num- 
ber or Rank of Digits is ak and that will appear, by what fol- 


tows, very, obvious. ge 
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each particular Place | Courſe or order of | Numbers are to 2 
of any Number not | the Places augments| read in one Line vr 
exceeding 9 Places, | towardiheleft band Number. 
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Sect. IJ. MNumeration of Intire Numbers - 13 
From the Scheme above it may be obſerved, viz. 1f, From the 
middle Column it is plain that every place towards the left hand in 
any Number is 10 times the Value or Number of the place next it 
towards to right hand; as 1, 2, or 3, in the 2d, 3d, or 4th places 
becomes 10, 100, 1000; 20, 200, 2000; and 30, 300, 3000, Ofc. 
2dly. The Column next the left hand gives you the Name that 
any Number in any place (not exceeding the on ) is to be called by: 
As the firſt or uppermoſt in each of the three Examples above, 
is the Hundreds of Millions place; and conſequently the Numbers 
are in Value 1, 2, and 3 hundred Millions, becauſe the Digits there 
placed are 1, 2, and 3. But inſtead thereof, if 4, 5, 6, Ce. were 
ut in thoſe places, the Numbers muſt be 4 hundred Millions, 5 
undred Millions, or 6 hundred Millions, c. the Value or Name 
depending on the place that any Digit poſſeſſeth in any Number. 
3dly. From the third Column it is evident, that in reading a 
Number there is a Contraction or Abbreviation of the Words in * 
firſt Column to be uſed. Thus (in the third Example) we do not 
read the three firſt Lines 3 hundred Millions, 30 Millions, and gz 
Millions; but do only name the word Millions after the laſt of the 
three Figures. Thus 3 hundred thirty three Millions, and ſo of 
the Thouſands, we ſay 3 hundred thirty three Thouſand, c. 333. 
By theſe Rules, any Number, tho' never ſo great, may be read, 
as is farther exemplified by the following Table of this Art of 
Numbering; which is much more copious and ample, than any 
Arithmetic that I know of exhibits. E | 
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1. It may not be improper to inform the Reader, that we make 
uſe of the words Billions, Trillions, &c, to prevent the Confuſion 
that would ariſe by the often reg Millions of Millions, &c. 
And if it be enquired how much a Trillion (or the like) is; I look 
for the Units of Trillions at the top of the Table, and caſting my 
Eye downward in that Line till I come to the lower end of it, I 
then look directly toward the left hand, and find it a Number con- 
fiſting of 19 places, viz. 18 Cyphers and (1) next the left hand in 
the 19th place, and is found by involving (or multiplying) a Mil- 
lion in itſelf, and that Product by a Million. So that a Trillion is 
as much as to ſay, one Million of Millions of Millions. So likewite 
a Quartillion is roo0000 multiplied three times in itſelf, (called 
its Biquadrate) and conſiſts of 25 places: A Quinquillion'is ooo 
multiplied 4.times in itſelf, and conſiſts of 3 1 places, (called the Sur- 
ſolid or fifth Power of 1000000, of which Powers I ſhall ſpeak in a 

roper place.) All which appears plain by the foregoing Table: 
For Vans of Quinquillions, caſting your Eye downward — the end 
of that Column or Series, and thence directly towards your left 
hand, you find the Figure 3 1, which ſhews it conſiſts of 31 places, 
viz. 30 Cyphers and (1) next the left hand. And thus may you. 
find you number of places any Number in the whole Table con- 
ſiſts of. | 01 

2. Or if you would know the Value of a Number conſiſting of 
any number of places, it is but looking for the places m the Co- 
lumn of places, and caſting your Eye directly to the right hand, till 

ou come to a Figure, which tracing upward in the ſame Series or 

ow, you have the Name or Value of the Number, conſiſting of 
any of the places given. 

3. By the Table it appears alſo, that there is no more difficulty: 
in a Number of 36, Sc. places of Figures, than in a Num- 
ber conſiſting of 6 Places. For when any large Number is required 
to be read, begin at Tens place, and tell 6 towards the leſt hand, 
over which make a 1: then continue to tell 6 more the fame way, 
and over that make a 2: and ſo forward 6 more, and make a 3, 
(which will fall over the 19th place): So that having marked thus. 
your whole Number given as in the Table above, I read, for ex- 
ample, the 34 Number in the Table thus. | 


103 Thouſand, 


- 
- 


Numeration of Intire Numbers. Cn Ar. L 


789 Thoufand, 876 Quartilions, © OO 
543 Thouſand, 234 Trillions, $$3 | g l 92 18 ; | 31 


567 Thouſand, 898 Billions, © ' 
765 Thouſand, 432 Millions, | 
345 Thouſand, 678. r N 
And the 33 in the Table thus ; 290760 Quinquillions, 
5 %%% ATT 05 
1325 Trilions. 
732100 Billions, n 
73 Millions, | 
| Wa e 
In ſhort, the Digit being known, and the place it poſſeſſeth, we 
have nothing to do but firſt to mention the Digit, and then the 


Place. As 9 in Units place is 9 Units, 8 is 8 Units, Sc. q in Tens 


place is 9 Tens or Ninety; 9 in Hundreds place is 9 Hundred, c. 
So 365 is 3 in Hundreds place, 6 in Tens place, and 3 in Units 
— or 3 Hundred, 60, and 5: And the like of any other Num- 


Ders. 


The narrow Column toward the right hand of the reſt, may ſerve 


to refer to the Table upon occaſion. As the Minutes ſince the 
Creation to Anno 17 16 incluſive, are 3006387360, which conſiſting 
of ten places, is numbered as the 7th Line in the Table, with re- 
ſpect to the Names of the places: So likewiſe it being computed 
(in the Uſe of Multiplication) that the Number of Diamonds of a 


quarter of an Inch ſquare that would pave our Globe, ſuppoſing it 


even and all Earth, are 128 1384485801 1648000; which conſiſti 
of 20 places, is numbered or read as the 17th in the Table. An 
the Value of thoſe Diamonds being 7. 1281384485801 164800000, 
which conſiſts of 22 places, it muſt be read as the 19th in the 


Table above. 


Thus it appears, that the Table is abundantly large enough to 
afford an Example how the greateſt Number that can ariſe from al- 


"moſt any Subject, may be numbered: and, in truth, I have made 


it ſo large to oblige ſome curious Perſons by way of Speculation, 
more than for any abſol ute Neceſſity there is for it. 7 
There is likewiſe another Way of expreſſing Numbers by Letters, 
uſed by the Roman Numeriſts, and in Accounts in our antient Re- 
cords, Sc. and may be termed Literal Numbers, or the Numeral 


Letters ; which are theſe : : 
I 


Addition of Intire Numbers. 


ol: K 1 XXV 25 GC: 
er: 4F-* by XXX. 30 CC C 00 
u 3 XXXV 3s CCCCY 
. XL 40 or CD & 10 
$85. s | XLV. 45 | CDXC"* 490 
F. N 6: L 50 D 500 
ILM 7 LV 55 DC 600 
om 48 LX 60 DCC voo 
e LXX 570 DCCC 800 
X 10 | LXXX 80 CM, or 
K 11 XC go] DCCCCF 99? 
. C 100 M, or Is 
TT KY us / CD N 
XX 20 CXLV 143 CD 1500 


. CIDDCCXX = 1720. , 
| "1; Szcr. II. Of - Addition of Intire Numbers, 


1. X DDITION is a Rule whereby ſeveral (even tho* never ſo 
A many) Sums are aggregated and contracted into'one Sum, 
called the Total. e „ | 
2. If the Numbers to be added be of one Denomination, or be 
abſtract Numbers, it is properly called Single Addition; and in 
this caſe let the Name of 4 you add be what it will, you 


muſt for every 10 in Units place carry 1 to the Tens place, and for 
every 10 in that place, carry 1 to the Hundreds; for every 10 in the 
Hundreds place, 1 to the Thouſands place, and fo forward, if you 
have never ſo many places; becauſe in Numeration it has been 
thewn, that 10 in Units is 1 in Tens place, &c, | 


£1 dee for): RYAMPEES 


1 * 4 
—— — 


* 
15 


Addition of Intire Numbers. Crap. I. 
EXAMPLES... „ 
L. . 5. {Hundr| 746 _T. 
Sterling. Weight. Ells. Weight. Barrels. 933: 4: 61 
” | . N I'QQ 21 — 
17642 | | - Ky bing 
3769] 9367 9763] 1764 3 
8458] 14239 9762 872 86 363 Bar 
47644 4763 2997 939 9 15 4 PAS 
131 8324} 3862 26 732 43 : 3. 4 
327 8] 3764 x47] 8756 2 11: 
97864 9934 329] 9183 384 | 822. ＋ 5 | 
132837 ee 25714] 20930 LEY 72119: 8 
9307 : 311 
431 : 10: 104 
3. If the Numbers to be added are 210:11: 6 
Contract, or have ſeveral Denominations, 182 :11: 11 
which depend on the Value of the ſame 32:16: $2 
thing, or on the ſame Sum received and 1003: — : 7 
paid, Sc. as the Column of Pounds, 47: 1:11 
Shillings, Pence, and Farthings in the 82: : 10 
Margin; you muſt begin with the Far- 312: 15: of 
things, and for every 4 of them carry 1 127174 3:11 


to the Pence, for 82 12 Pence carry 
1 to the Sillings, for every. 20 Shilling Total 27168 : 17 
r Sc. But be- — 
cauſe I would not 2 you point at every 12 in the Pence place, 
- which ſullies and fouls Books that are kept clean; I have therefore. 
Inſerted the following ſhort Table, that . way og HOWE MARY 
Shillings is in any 


Column of Pence 

that can well be The 71 BLE a in 2 Pe CGE, 5 

ſuppoſed to come n T 4 $| 
to. hand, whick 3 60=g|108= 9186-130204 17 
may ſerve till you 24227226120 10016814 216=18 

have learned how 36=3|84=7|132=11 180=15|228—19|] 
to divide by 12: for 824196 144 1219216 240 20 
then you need not ” dow, 


the Table. 


sr n Addition-of Intire Numbers: D 
Note, That ! is 1 Farthing, or one 44h part of à Penny (or other 
ting) i is one half of a Penny; Sr. and 4 i 3 ſourch pary of 
a Penny or other thing chat is placed before t. * 


And in conſequence you find the Sum of the Farthings in the 
laſt Example to be 19 (or 4 Pence 3 Farthings) : Put down the + 
(as you ſee in the Sum) and carry the 44. to the Units place of 
Pence, ſaying 4 and x is 5, andg is 14, and 1 is 15, and ſo on, 

you'll find when you come to the top of the Series 78 Pence, Put 
down the 8 on a piece of (by or) waſte Paper, and carry the 7 to 
the Tens place of Pence, ſaying 7 and 1 is 8, Sc. till you come to 
18, (at the top of the Column) which put down to the 8, and yt 

makes 188 Pence; which by the little Table is 15 s. and 8 over: 
Therefore put down the 8 Pence, and carry the 15 5. to the Units 
place of Shillings, ſaying 15 and 3 is 18, and 5 is 23, Sc. to the 
top of the Column, when the Sum is 77. Put down the 7, and 
carry 7 to the Tens place, ſaying 7 and 1 is 8, and 1 is 9, Sc. 
which at the top you find 19. Put down the odd 1, (which makes. | 
the 7 17 5.) and carry half of 18 or 9 to the Pounds, which ſum · 
up as by the Example of 1 Denomination, and you find the Sum. 
total 27168 J. 17 5. 8 d. 0 4 | 

4. Hence it may be mferred, that any Numbers may be added, 
tho? of divers Denominations, as tho* they were of one Denoming- 

tion or Name. So the Sum of the ſeveral Columns of Money fore- 
going, is 2715971, 1825. 1844. 19 grs. or 1.27168 : 17: 84. for 
the 19 Farthings any one knows is 4 4, 184 Pence by the little 
Table is 15 5. 44. and 4 d. in the Farthings is 15 5. 8 d. 1825. is 
J. 9: 2: and the 155. in the Pence is l. 9: 17: — Put down the 
17, and add the 91. to 27159, makes the Total l. 27168: 17: 8}. 
This is much che beſt way; done ö . 


ithout pricking and carrying from l „ 4 os. 
D to mother. Mich 271591821841 
one is apt to forget when he has a 8 
mind to run a Sum over a ſecond time. 18: 4 
An by one and the ſame Method g: 2:= 


> add all kind of Denominations of 


eight, Meaſure, Money, &c. And 4 27198: 17: B: 3 
for reducing the Sums properly, (as - 
that above is done) you will eaſily ſee how to do that by the little 
Table following of the Quarters of Hundreds, c. in the Sum of 


D+ TABLE 


the Pounds, c. 


— 


Addition f Intire Numbers, Crarl; 
DOD! JAIRY, ee ee 2 2-< LAT. x5, 
__— TABLE 1. Of Averdupois Weight, _ | 
1 Ton Hund. qr. C. Pounds Ounces - Drams 
ak, oO TI). 
1— 4 — 112— 1792— 28672] 
* 1 28 448— 5168 
| 1— 16— 236 
| 1 — 16 


7-7 


| : 
' 


TABLE 2, Of Engiſh en. 
| : WE 7 "+ 1 


Farth. Penny 


1 | 3 96 
e 


| 16— iam I 
Shilling 


0 45 rr 3—1 5 q 
| 7 Noble | 
[320— $0—20—6 : 8— 1 [ 
. | Angel 
.—12ů.—10—1.— | 

3 d. Mark | 


640—1 6O——40—13 : 4—2 — 7 
—— | 


— 


Pound 


3 4 — 1 | 


9 C > "x 


T heſe Tables are put into the moſt eaſy and uſeful Method that 
I could think of, and are more eſpecially adapted for reducing Aver- 
dupois Weight ( by. the firſt Table) and Engl Coin ( (Auer 7. — Table) 
from any one Denomination to another, with one jultiplication or 
Diviſion. 

For the more eaſy adding this or any other Exaple of Aver- 
dupois greater Weight, I have inſerted the following little Table ; 
which ſhews the Quarters wy Hundreds in a Column of Pounds. 


4 ble 


0 


SECT, Addition 'of Wire Numbers. 


| An Example of addin 
＋ Table of Qnarters of Hundrets | * 
| in a Column of Pounds. | 2 An 
is 7! Nr ac r ugg” Pape 
28 | 140 4 47: r 1 
56 4 168 6.12860 10 194 2 19 — -28 | 
84 3 96 7 308 11 43: 18: 3: 24 
112 4 j224 8 [336 12 974: 27 de 14: 1 
In the Example laſt above, having 3 1 * Fc 
added each ſingle Series or Row of ß 55 29 2/2: 23 . 
Figures (as by the Rules for one 34: 16: 2: 258 
Denomination foregoing) I find the 84:19: 3 17 
Sum 2054. Ton, 176 Hundred, 24 179: 16: 2: 12 
uargers, and 230 Pounds. 107 Bois $31 2 2,428: 7 
en (as in the Example before) _ 73 18 2 3.5.04 "268 
I mak reduce this Sum properly, 234 17 . 14 55 


which is done thus: 0 the lige CEIRS Wc 
Table laſt inſerted, tis plain that in gm 2034 21 76: 242 2 0 8 
230 W there are 8 qrs. and 6 th In 91 Bald £45 — 

the 24 Quarters are 6 Hundred; 

and in the 176 Hundred (by raking | RR. 6: ad. 
half except Units place, and adding " Bis 16; H Zh 
the odd 10 to the nits) are 8 Ton, 
16 C. the Sum of which is Ton 2063: 

2063: 4 0 6, done without prick- _ © 

ing,- or any Charge to the Memory. But for ſuch as can 00 pre 
viſion, the laſt little. Table * not be of ſuch neceſſary Uſe as it 


is to others. 


Te next Example i is dons thus + 


. Having ſummed up the- roi 
and the ** Tens place of Drams, 

I find che Sum 1913 the Ounces in 
like manner 775 and the” Pounds 


3234. f 
——. And by the little Table By 


a Column of Drams; or 
in that of Ounces, © 
10=1 7. T. To=s Ons 
2=2 | 966 rbo=19] 
$8=3 | | 112==7-| 17621 
64=4 | 128==8- 192=12 


(which any one may make or en 
mT —5 adding 16 to itſelf, c.) 


that the next Number to an 
leis 


mon, e 


2 


ſtands 11 Ounces; and 191 is 15 
Drams more, therefore 1 put 11 
Oun. 15 dr. down as you ſee. 
the Sum of the Ounces being 177, 
I look for that in the Table, and 
find the next and tes Number 


thereto to be 176; againſt which 


is 11. So that I put down tþ 11: 
1 Oun. as you fee in the Margin, 


and as in the foregoing Examples; 


which 11 added to the Pounds, and 
the 1 to the 1x Ounces, Sc. the 
Sum reduced by the little Table is 
I6 3245 : 12 : 15. 
And thus I have 
dry Examples and Rules, altogether 
new, for adding large Nambers' of 


ſeveral Denominations, as tho? they ? | 
were but one Denomination, with- 


out carrying any thing from one 


'  Namevr Denomination to another: 


which new Method I take to be 
every W preferable to the com- 

erally where there are 
large 1 to be added of Te- 
veral Denominations. I ſhall give 
you farther Tables, whereby little 


And 


given you ſun- 


leſs than 191, is 176, againſt which 


An Example of adi 
#verdupers teſfer 
Weight. 
764: 15: 15 
731 1812 
92: 10: 13 
17332 — 3 7 
39: Th: 14 
91, 12: 10 
4% ᷑ «9 8. 
39: 15 12 
„ it. 
732: 4. 14 
745 14: 9 
WD :; I; 18 - 
37: 7; 10 
75 13: 14 
n 
„ 
. 
176 42 
9494 177 * TH | 
einne 
* 4 SP Ack 
Þ$ 3245: 12: 15 Sum, 


Tables may be made for Addition; or where from Subſtraction 
and Reduction of any thing may be PEI. 


— * as th on th 


ee ee ney” Gn BE 


——— 


I * * 


. . - 
Te Cf * T7 Y e} 
& t * ® , * 


3 


1 42— 
1 4 


| —— 


| "TABL E 3. Wine- W 
Ton Pipes Hogſh. Tiertian Gallons © 409% Solid Inches. 
— 232 — 1008582 12 

— — '+ I 504 — 29106 2 
n 63— 25244533 | 


— 


231 


Hy | 


— — 


TABLE 4. 


Fd 


{edition im of Intire Nuvabers. 
3 4 BLE 4. Tr ate, 


SEcœr. II. 


— 


Note, Ale-Meaſure hath 32 Gallons to the Barre}, 


ABLE 5. " Dry 1 A "G6 Buchelsd to the -Chaldron of Coats 
Weys Quarters Buſhels Pecks Gallons Pottles Quarts Pints 
1210.80 —320—-640—1280—2360—5 12 
1 5—40—160—320—640—1280—2 660 
183 2—64—1 28—256— 361 

1 —8—16—32—56 


2 — 


1 —2 . —8— 
1 
8 "FABLE 6, Lehne, 
Barley-Corns. Inch _ 7 
5 NU ee ee or e | 
| 36— 1221 
| —_— 36 3— 82 2 1 
410 ela | 
5947 Ces”; | 26.— be 5 ee | 
E 23760 7920-— 660— 220— 40— | | 
ile * 
1 


1 | TABLE 7. 


3 


24 


Alias ＋ Intire e 


CAA. I. 


* 


| TABLE 7. Square: Meaſure. 
Square Square Square Square Square Square, 0 Square- 
Mile Acres Rods Poles. Yards Feet Inches 
| 33 0 560——1 02400 .—30 97600. 2585 8400401448960 | 
- I 4— — 160— --4840—5——43 560-——627 2640 
| 1 40—.— 1210—— 10890— 1568160 
1 — 
n — 9 
A 468 „„ 
SABLE 8. Of Sold nat, | - + 
Solid Inches Feet Solid = JEOTRET 7 0 99 
1725———1 i © _ 
Solid Y ard — 884 
— —.— ; — 
"DER" 466g Ont >5 25 1 Path © 
Nen 1 * — eee 
"19638851 76—11 36567 urge A bf ; * q 
cre - 


| FFF 


_ IS * * a. — 


* „„ 


—  - — — 


Mile 


- 
. 4 E 2 
—— — | DG — 1 — R 


Eerste dzb 6191—-1_ 


8 FLE 9. 555 
1 + Pounds Ounces Pennywt, Grains | 
9 th 5 Ac. gr. | 
i 7%" 1. b —— I. ? 2 
y 1 24 f i of + 
TABLE 10, Apothtari nur | 
7 = ' 
. Grains Sekte g 
0 > ? 
C. I 2x Reman} Af on | 
20 —_—_—— Dram . 
{uw aa, © a 2 _ —— 7 
— — . 4.4 
: a hs . 641M SS. en 
| | 58 J 
4 | * —_ „ 94. e. vs” T6078 
ST TT TABLE 


* LY * 
* X 9 


Scr. ll. Addition of Intire Numbers. Hh 


TABLE 11, Of Time.” | 


Year Weeks Days Hours Minutes Seconds 
152 3654 58 766—3259603.—3 1557600 
1 — 7 — I68— 10080— 604800 

1— 24— 1440— 836400 

" "S000 60o— 3600 

1 60 


TABLE 12, Of Motion. 
Seconds Minute 


—— 1 
| Degree 
3600 —60— 1 
Sine 
108000 — 1800 — 30o——1 | 
| | 2 Quadrant 
324000 — 5400 — 90 . n ; 
| FF. Circle 
1296000—21600—360——12 4 1 


— 


The Tables foregoing are ſo eaſy, as to need little Explanation: 

I have put them in two Methods, a ſmall matter differing. Ta- 
ble 1. which is of Averdupois Weight, is to be thus read; 1 Ton 
is 20 Hundred, 80 Quarters of C. 2240 Pounds, 35840 Ounces or 
573440 Drams: Alſo 1 C. is 4 Quarters, 112 th. 1792 Ounces, Sc. 
reading from the right towards the left hand, all which is uſeful in 
Reduction. 

And the ſame is to be obſerved in the ſecond ſort of Table, only 
here you read the contrary Way, from the right hand toward the 
left: As 1 Pound Sterling is 11 Marks, 2 Angels, 3 Nobles, 20 
Shillings, 60 Groats, 240 Pence, 960 Farthings. One Mark is 13 
(or 1 Angel and 1 Third) 2 Nobles 135. 4d. 40 Groats, 160 Pence, 
Sc. And the Numbers above ſhew that 4 Farthings is 1 Penny, 
4 Pence 1 Groat, 3 Groats 15. 6s 8 d. = 1 Noble, Sc. 

As to the Proof of Addition, it is either performed by Addition 
or Subſtraction. 5 Ih 


* 


E. 4] | Thus 


26 Addition of Int ire Numbers, CHAP. I. 


- 


Thus the Sum of the 3 upper Lines added to the 
Sum of the 2 Tower, is equal to the Sum Total: 9876 
For the Sum of any Parts added to the reſt of the 5432 
Parts, muſt give the Sum Total of all the Parts 1234 
which make the Whole. | 
Or the Sum of the two lowermoſt deducted from 89 


| the Sum Total, leaves the Sum of the 


greater, Or of the three uppermoſt Sum Total=17198 


Numbers. 


And thus I hope 
have laid down ſuch 
plain and copious Rules, 

Sc. as will be uſeful to 
the young Reader in ad- 
ding Money ? Weight, 


Meaſure, 


. 


I | Sum of the 3 uppermoſt 16542 


Sum Total, or Sum of 
the Sums —— — 
The leſſer deduct 656 


Sum of the 2 lower Lines = 656 


17198 Proof, 


| Leaves the greater = 16542 Proof, : 


When large Sums of Money are (in Records, Gc.) required to be 
expreſſed Literally, or in Numeral Letters, they may be wrote, &c, 


or thus, more eaſy for Addi- 
tion thereof. | 
Ss, d. 


l. 
M. C. X. 
<p" VII, III, VI: VI: IX ob 
X, IX, II, IX: X : II 
VIII, II. IX, IX XI : IX 
XX, V, VIII, VII. X : IXob 
DX, I, V, II: VI : VIII 
XIX, VII, IV, V: XIX: VI ob 
rr: IV 


DCexxxl, VI, VIIl, l: XVII : — ob 
or 631682: 17: ——2 


thus; | 
. 
MDCCXXXVI: VI: IX ob 
M*DCCCCXXIX: X: II 
M*CCXCIX :: >. 4 
M**DLXXXVII X : IX ob 
M » CLII : VI: VIE 4 
M DCCXLV : XIX: VI ob 
M**CCXXXI 2 
Mes DCLXXXII : XVII —— ob 
- O12, 631682: I7_ i — 3 
Sums Total 


Sums Total 


C ²˙ -A- 


To add the firſt Column *tis eaſy till you come to the Pounds, and 


there add d rogether 1/t all under 10, to each Ten there wm all 
Tens 


= 


#. . 


SECT, nl. Sabſtrattion of Intire Numbers. 27 
Tens under 100; to thoſe add what is under 1000, and the 
Thouſands carry'd to the reſt. 


Note, The M, C, and X are Thouſands, Hundreds, and Tens, 
the Titles of the Columns they ſtand over, as to place. 


Szer. III. Subftradion of Intire Numbers. 


H1S is a Rule whereby the Exceſs or Difference between two 
Numbers is diſcovered ; that is, we find out by this part of 
Arithmetic how much one of two Numbers given, is greater or leſs 
than the other. Thus if 15 be compared with 20, we find it leſſer 
DY 595. 111.7 5 23% | 
Hans it appears, that in Subſtraction there are always 2 Num- 
bers given, from whence a third is diſcovered. 5 
Of the 2 Numbers given, the greater I call the Compound Number, 
(as being compoſed of the leſſer Number and the Difference between 
thoſe given.) The leſſer I call the Subirabend, it being that which 
is to be taken from or drawn out of the greater. And when that 
is done, there ariſeth the third Number, which may be termed the 
Remainer, Exceſs, or Difference between the Numbers given, and 
is the Number ſought for in this Part of the Art of Numbering. 
As in Addition, fo in Subſtraction the Numbers given are either 
of one ſimple Denomination, or elſe they are one or both of ſeveral 
Denominations or Names ; for the Numbers given are Abſtract or 
Concrete. | | 
I ſhall next illuſtrate what is ſaid, by examples of one and more De- 
* nominations in the common Way of Working; and 24ly, in another. 


Examples of one Denomination, or of Abſtraf® Numbers. 


Example 1, "Example 2. Example 3. 
Lent . 71032 Borrowed J. 19721 Received J. 9211 
Received J. 9735 Paid J. 8957 Diſburſed J. 1973 


Remainer J. 61297 Remainer /, 10764 Rem. = I. 7238 
Examples of ſeveral Denominations, (or of Contra? Numbers.) 


Example 4. | Example 5. 
Gained J. 1192: 12 : 3 Debtor J. 10132: 10 : 44 
Loſt, 287: 14:7 Creditor I. 975: 15: + 


Remaineth gain'd I. 904: 17:8 Remaineth Dr/, 9156 : 15 : 3% 
E 2 Example 


- 


8 


28 dSubſtrattion of Intire Numbers. Char. I. 
Example 6. | | 


Received as an Agent or Factor, to be applied 
and diſburſed as per Order of my Employer— 
Paid A. B. for Goods bought —— J. 2072 : 13 : 4 

For a Ship with Rigging 936 : 19:2 

For Cuſtom to the King 97 :15: 34 

For Inſurance — 1 3208 
For Freight 100: 11:94 


. 900: :— 


In all — 9990 1 

Which Sum of the Payments being deducted 5 | — 

from the J. ooo, the Remainer (in the Factor's 5. 5719 : 16: 11 
hands) is —— # 


Example 7. 
| | Weight Value 
8 F 
Bought of A. B. Sugars 193: 3: 25 386:19: 4 
of C. D. more 323: 3:17 532 : 18: 64 


Bought in all 317: 3: 14 1.919: 17 : 104 
Weight alue 
: RD C34 

Sold E. F. 25:1:14 for 59:17: 6 

to G. H. 126: 3: 25 at 315:12:10 

to F. K. 94: 2:14 at 235:17: 64 

to L. M. 87: 3: 20 at 180:13: 4 a 
Sold in all a 334 :3:17 at 792: 1: 23 


Remains unſold C. 182: 3: 25 | 127: 16: 73 

Which unſold Goods coſt me 364 : 18 : 104 

From which laſt Sum deducting the next above 
it, the Remainer is gained (already) by —8 a 27 
Account | | 


———— _— 


Directions for performing the foregoing Operations. 

I N the firſt Example you are to take the lower Line from the 
upper, or the leſſer Number 9735 from 71032. Begin at Units 
place, and ſay 5 from 2 cannot be, but 5 from 10, which you. muſt 
borrow, and add to 2; that is, 5 from 12, and there remains 7. 
Then having put the 7 under the Line, ſay 1 borrowed and 3, (the 
Figure in Tens place of the Subtrahend) is 4, from 3 (in the 2 

poun 


SECT. III. Subſtraction of Intire Numbers. 29- 

und Number) cannot be; but from 13 (borrowing 10 as before) 

caves 9. Which put down, as you ſee, and ſay 1 borrowed and 7 

(the Figure in Hundreds place of the Subtrahend) is 8 from 10 bor- 
rowed (becauſe you cannot take 8 from o) and there reſts 2. One 
borrowed and 9 is 10 from 1 (in the Thouſands place of the com- 
pound Number) cannot be, but 10 from 11 leaves 1, which put 
under, as you ſee, And laſtly, 1 borrowed from 7 in the upper 
Line, and the Remainer is 6. So the whole Sum remaining is 
61297. And thus any Operation of one Denomination is per- 
formed. 

Then for ſeveral Denominations I ſhall inſtance, 1ſt, in the fifth 
Example. You muſt always begin with the leaſt Name, here Far- 
things; and ſay 3 Farthings from 1 cannot be, but borrowing 1 
Penny or 4 Farthings, add to the 1 Farthing makes 5; ſo 3 from 5, 
and there reſts 2 Farthings : put under as in the Example, and ſay 
1 Penny borrowed from 4 Pence in the upper Line, and there reſts 
3 d. Then ſay 155. from 105. cannot be; but 15 from 205. which 
you borrow, and the 10, viz. from 3o, and there reſteth 13. Then 
ſay 1 borrowed and g; is 6, from 12, reſts 6 Pounds, Sc. as in the 
former Examples. 

The ſixth Example is performed by firſt adding together the Sums 
laid out, and then deducting that Sum, which is J. 3280: 3: 1 
from the gooo. Thus 1 4. from 12 you borrow, leaves 11 d. 1 you 
borrowed and 3s. is 4 from 205, which borrow, and the reſt js 
* 7 which put under and deduct the 1 borrowed from 10, Sc. as 

ore. | 

Laſtly, in the ſeventh Example, you are to deduct the Hundreds, 
Quarters, and Pounds ſold from thoſe bought : to perform which, 
you muſt ſay 17 Pounds from 14 U. cannot be, but 17 from 28 U. 
which you borrow (that being a Quarter of a Hundred, which is 
the next Denomination) leaves 11; which added to the 14 bb, makes 
the 25 which you ſee. Then 1 Quarter of a Hundred borrowed 
and 3 is 4, from 7 (that is, 4 Quarters or 1 Hundred borrowed 
and added to the 3 Quarters ſtanding in the upper Line) and the 
reſt is 3 Quarters; which put in the Remainer, ſaying 1 (that is, 
1 Hundred weight) borrowed and 4 (in the Sum of the Sales) is 5, 
from 7 in the Hundreds bought, leaves 2; which put down, 
and ſo proceed, as in ſubſtracting one Denomination: and the 

uantity of Sugar remaining unſold you find to be C. 182: 3: 25. 
And the Value of what is ſold deducted from the whole Value 
bought, the Remainer is J. 127: 16: 71 (which is the Sum only 

6 wanting 
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wanting to make up the Coſt of all that was bought.) Which Sum 
remaining deducted from the prime Value of what Sugar remains 
unſold, vix. 182 C. 3 gr. 251b. which coſts 1.364 : 18 : 10% the re- 
maining Caſh is J. 237 : 2 : 2+ which is got by this Trading, thus far. 

Note, Tho? the Subtrahend, as here /.127 : 16 : 74 ſtands over 
= the Compound Number J. 364 : 18: 101, it is as eaſily de- 

| ducted as if the leſſer Number ſtood under the greater, as is 

| . moſt uſual. | T3" 

By the Rules and Examples above, I ſuppoſe any one may per- 
form Subſtraction after the common way. 
But the Work may be effected with- : | 
out ſaying ſuch a Figure from ſuch a one JOIOT 
cannot be, and 1 borrowed, Sc. as in the 1”. w 
Margin. From 1 5 7 
For where any Digit in the com- Take 8 9 
pound Number is leſs than that ſtand- | 
ing under it in the Subtrahend, mark Reſts = 6 75 6 
the next toward the left-hand. with a | 
Point, and put over it a Digit, which is 1 leſs, as here over 4 in 
the Number given = 33 over 3, 2, &c.. 


O 
2 O 
3 2. 
5 5 7 
6 8 5 


| Then where the Figures put over the pricked ones (or thoſe given) 

N are ſtill leſs than thoſe reſpectively in the Subtrahend, place 10 part- 
ly over, but a little toward the left hand; then you have the very 
Numbers at large, from whence Subſtraction is to be made. Thus 
7 from 12 reſts 5; 5 from 13 reſts 8; 6 from 12 reſts6; 5 from 
11 leaves 6 ; 9 from 16 leaves 7; and 8 from 14 leaves 6. 

Now I have only inſerted the Figures over thoſe pointed, and 
the Tens to explain the Rule; but *cis certain, the Work may be 
| as eaſily performed mentally, by ſuppoſing every Figure as afore- 
4 ſaid leſs by the 1 (ſuppoſed 10) which is borrowed from the next 
A towards the left hand of, the Number given to make Subſtraction 
from. For whenever you borrow 10, that 10 is preſumed to be 
taken from the next Figure towards the left hand ; and of conſe- 
quence therefore that is 1 leſs, (1 in any Series being 10 in another 
next it toward the right hand.) Thus in the Example, 7 from 12 
reſts 3; where the one Ten borrowed. makes the Figure in Tens 
place a Unit leſs, i. e. the 4 is but 3. And when you ſay 5 from 13 
reſts 8; this 1 borrowed is actually taken from the next Digit 3, 
and leaves it but a 2, and ſo 2 becomes but a 1, 7 a 6, and 5 a 4, 
which is all ſuppoſed as you perform the Work, without putting 
down any thing but the Remainer. | 8 

| 0 
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So alſo in divers Denominations, the Unit borrowed being ſup- 
ſed one of the next ſuperior Denomination, muſt leave that a 


nit leſs, as is explained in 4. „ 
the Margin. Where 2 5. 6 d. | 10,10 20 12- 
1 qr. in the upper of the 6,0, 2 1 62 
two Lines given, being leſs Acquired or earned 71 3: 2 564 
han 175. 9 d. 4 in the lower Expended =3 9 7:17 : 9+ 


ine ; therefore 4 Farthings 
taken from the 6 d. makes Saved, or put in Bank 31 5: 4: 83 
the 4 , and 5 d. reſteth; | or % 
12 d. borrowed from the 2 5. 
and put over the 5 d. makes 17 d. and 15. reſteth; 20 s. taken 
from the 3 JI. makes the ſaid 1 5. to be 21 5. and 2 J. reſteth, Sc. as 
in one Denomination; then I have it you to my ſight, that £ 
from + leaves t or 13 94. from 12 and 5 or 174. leaves 8; 17 s, 
from 21 leaves 45; 71. from 121. leaves 5 3 91. from 10 leaves 11. 
and 31, from 61. leaves 3, without borrowing and paying. Which 
Method with Uſe will make the Work eaſier and ſhorter than the 
common Way ; I mean, when only the two Sums given are wrote 
down, and the reſt performed in the Mind, as Example. 

This is done with- 
out the leaſt mention- . s. d. 
ing, borrowing or pay- The Rent-Roll of my Eſtate 2 PSY, 
ing, and with more (ſuppoſe) is per annum 1705 
Eaſe and Expedition; Repairs, Taxes, &c. deduct. 279 : 15:9 
and may ſerve alſo to . 
ſhew the Nature and My clear Eſtate per ann. = 1485 : 16 : 6 
Reaſon of the common | 
Way of 9 ö 

The Proof of Subſtraction is either by Addition or Subſtraction: 
For in the laſt foregoing Example, the Remainer /. 148; : 16: 6 
being added to the Subtrahend, J. 279 : 15 : 9, the Sum is the com- 
pound Number given, or /. 1765 : 12 : 3; which proves the Ope- 
ration to be right. | f 

Or by Subſtraftion, If from the J. 1765. : 12: 3 you take the Re- 
mainer J. 1485 : 16 : 6, there will then remain J. 279: 15 : g the 
Subtrahend given. "TAE ' 


12:3 


SECT, 


— 
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Scr. IV. Muliiplication of Intire Numbers. 


ULTIPLICATION is a Rule which ſhews the Num- 
| ber of Units produced by making one aſſigned Number any 
Multiplicity of times itſelf. | 

Or 'tis that Part of Arithmetic of ſuch admirable Extent, that 
no Number or Quantity can be ſo great, but another greater may 
be diſcovered : For by it not only the Number of ſingle Sands that 
would compoſe an Heap as big as our Earth, but even one to ex- 


tend to the ſtarry Firmament are within the limits of this part of 


the Numeric Art to compute. 

It is an Abridgment of the Work of Addition, performing that 
in a Minute, that Addition would require ſome Hours to do. 

Thus if 8766 were to be multiplied by 20000, (or to know how 
many Hours are in 20000 Years) *tis only to double 8766, which 
is 17532, and to that place the four Cyphers toward the right hand 
will make it 175320000 the Anſwer, (which is done in leſs than 
half a Minute.) But how long it would require to put down 8766, 
20000 times; or 20000, 8766 times; and then add all thoſe Num- 
bers together; I leave the Reader to judge, and conſequently of 
the Excellency of this Rule, which is juſtly called Multiplication. 

As in the laſt Section, ſo in this Part there are two Numbers 
given to find a third: To inſtance, as above, 8766 and 20000 are 

iven, and 175320000 is the Number produced by or reſulting 
2 the Multiplication. 

Of theſe 3 Numbers 1 (commonly the greater of the 2 given) is 
called the Multiplicand, the other of thoſe given is the Multiplier, 
and both together they are called Factors; and the Number ariſing 
therefrom after Multiplication, is called the Product, or (in Geo- 
metrical Operations) the Rectangle. 

The Relation theſe three Numbers have to each other, is, That 
the Product containeth either of the Factors ſo often as the other 
Factor contains a Unit: and conſequently | 

As 175320000. to 8766 : : ſo 20000. to 1. Or 

As 175320000. to 20000 : : 8766, 1. &c. But this by the by, 
till we arrive at the Rules of Proportion. . 
4 whole Buſineſs of Multiplication conſiſts in theſe three 
things. 

5 In knowing mentally and readily what any two Digits multi- 
plied together produce. 5 1 

2. In 
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2. In the right placing thoſe Products. And, 
3. In collecting thoſe particular Products 


duct 


in 


33 


into one general Pro- 


uct, 
Hence it follows, that a Table of he Products of one Digit by 


another be compoſed, which, before you can proceed farther in this 
moſt pleaſant and uſeful Science, muſt be learned by heart: thus 


The firſt Column is what 
is abſolutely neceſſary to 
get by heart. . 

The ſecond Column for 


the moſt part, that is, in 


multiplying by 10 and 17, 
does not charge the Me- 


mory : for to multiply any 


Number by 10, is only to 
lace a Cypher to the right 
— of the Multiplicand, 
(for 1, tho' a Number, as 
augmenting and diminiſh- 
ing another by Addition and 
Subſtraction, yet it neither 
multiplies nor divides.) 
And to multiply any 
Digit by 11, is only to re- 
peat the Digit as in the 
Example. And I have ad- 
ded the Multiplication of 
the Digits by 12, becauſe 
that being got by heart, 
ſaves the trouble of making 
a whole Line, and of ad- 
ding two Lines together : 
for when you have that by 
heart, you can multiply or 
divide by 12 (a Number 
much uſed, as being the 


Pence in a Shilling, the 


Inches in a Foot, c.) as 
by one ſingle Digit. 


| 


| 


be Muliiplication Table. 
3 times 3is=9 10 times 2= 20 
4—=12 3='20 
g=I5 4= 40 
6=18 5= 50 
721 6= 60 
| 8=24 7= 70 
92 8= 80 
4 times 4=16 g= 90 
5=20 11 times 2= 22 
png 3= 33} 
| 25709 4= 44 
— 2 5= 55| 
928836 = 66 
5 times 5=25 — 77 
6=30 8= 88| 
135 ä 
840 22 times 2= 24 
e 3= 36 
6 times 6=36 4= 48 
7542 5 60 
8 48 6= 72 
3 7= 84 
7 times 7=49 8= 96 
8=56 g9=108 
9=63 IO=120 
8 times 8264 118132 
9872 122144 
9 times 9281 7 TY 
F The 


* 
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The wonderful Productions ariſing from the placing Numbers, 
are many and ſurprizing : I ſhall here inſert an Inſtance, where, by 
placing only 9 Figures to the beſt advantage about 5 Digits given, 
conſtitutes all the Parts of the common Table that are abſolutely 
neceſſary to be inſerted for the more apprehenſive part of Readers. 


A noſt brief Multiplication Table, viz. 


to be ſquared, 


Two of theſe given to 
be multiplied, or one 


Two of theſe mul. 
tiply, ſtanding a- 


— Fran Num- 
bers given. . 


The large Table is ſo plain, that it needs no Explanation, as ſhew- 
ing that 8 times 8 is 64, 8 times 9 is 72, and the like of the reſt. 
And this Table is very near as eaſyſ; for you muſt always look for 
the Digits to be multiplied, in the middle Column : As 4 2K 1 
would know what 8 times 6 makes; againſt 8 in the middle Column 
is 30 towards the right hand, and againſt 6 in the middle is 10 in 
the right-hand Column, the Sum of which is 40 and thoſe ſtandin 
againſt the others, in the left-hand Column, are 2 and 4, whi 
multiplied together, make 8: ſo that 8 times 6 is 48. 
And to ſquare any of the middle Numbers, as ſuppoſe 7, double 
20, which ſtands againſt it on one ſide, and multiply that by itſelf, 
which ſtands againſt 7 on the left-hand ſide; ſo 20 doubled is 40, 
and 3 ſquared makes .: ſo that 7 times 7 is 49, &c. 1 
So much for the Tables: I ſhall now proceed to ſhew how the 
Operation of Multiplication is performed. And, * Hara 
2, The Application of the Rules in ſolving Queſtions, which may 
ſerve, inſtead of Reduction deſcending, to ſhew the Uſe of Multi- 
plication. 5 f 


4 Y Twooftheſeadd,| | , 

200 reſpecting the gi-| 

10 (ven Numbers in| 
o \ the middle. 
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3$ 


ropoſition 1. To multiply a Number by another, which conliſts 
he one place. 


Example 1. Example 2. 
Multiplicand 79533 Multiply— 175945 
. © Multiplier .....8 MPs 4 44.50 9 
Product 636264 Anſwer = 1583505 


Prop. 2, To multiply any Number by another 8 of two, 


three, or more places. A ſhorter way for Example 1. 
tiplication of Decimals. 


Example 1. Example 2. A 3. 
muß 74963 47625 76472 
by 75 357 22475 
374815 333375 382360 
524741 238125 535304 
142878 305888 
product = = 5622225 


152944 
Product = 17002125 . 
Product = 189268200 


Prop. 3. To multiply when one or more e Cyphers are in the Mul- 
tiplier, but not at the end, 
Example 1. Example 2. 
Multiply. . . 57234 97532 
by.. . 5203 32004 
171702 390128 
114468 195064 
286170 1 ! 292590 
- 297788502 Nd 3121414128 
Prop. 4. How to do when one or more Cyphers are next the right 
hand of one or both of the Factors. 
Example 3 


7 400 1 2300 
dee Product — Product. 102 


68 


rroduct⸗ 8200000 
oo BN Rules 
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Rules for performing the Operations above. 


In Example 1.] Say 8 times 3 (the Units place of the Multipli- 
cand) 1s 24; put the 4 under the Line, and carry the 2 Tens to 
the next Product, ſaying $ times 3 is 24, and 2 carried is 26 ; put 
6 in Tens Place of the Product, and carry 2 as before, ſaying 8 
times 5 is 40, and 2 carried is 42; put the 2 under the Line as you 
ſee, and carry 4 (Tens) faying 8 times 9 is 72, and 4 carried is 76: 
put the 6 under, and carry the 7, ſaying 8 times 7 is 56, and 7 
carried is 63, which (being the Produce of the laſt Figure) put all 
down, and you ſee that 8 times 79533 is 636264, And ſo much 
for Directions to multiply and carry the Tens from one particular 
Product to another; the Reaſon of which, and of placing the ſeve- 
ral Products a degree towards the left-hand, I ſhall ſhew by and by. 

In Example 2. of Prop. 2.) You find by the Rules above, that 7 
times 47625 is 333375; and then you multiply 47625 by 5 (the 
next Figure in the multiplier) ſaying 5 times 5 is 25 : place that 5 
under Tens place of the former Product, and proceed as before; 
and when you come to the 3, put 5 of the Product 3 times 5, under 
the Tens place of the laſt Line or Product; and ſo continue, if you 
had never ſo many Figures in the Multiplier, as you ſee in the 0+ 
ther Examples. 1 r 

In Propoſition 3.] You have Examples, that when one or more 
Cyphers are in the middle of the Multiplier, you muſt (in be- 
ginning to multiply by the Digit next the Cyphers towards the left- 
hand , ) place the firſt Figure of the Product not under Tens 
place of the former Product, as before; but put it ſo many places 
extraordinary towards the left-hand as there are Cyphers: the Ex- 
amples thorowly explain the Meaning. | 

n Prop. 4.) It is ſhewn, that whenever Cyphers are to the right- 
hand of cither or both Factors, Iu need only to multiply by the 
ſignificant Figures or Digits, and then place al the Cyphers in one 
or both the Factors towards the. right-hand of that Product; and 
when 10, 100, 1000, Cc. is the Multiplier, you need only to put 
the Cyphers towards the right-hand of the Multiplicand, and that is 
your Product, as by the firſt Example of this Propoſition. . 


The 


— 


FJ : 
9 
Z 
* 
13 | 
as 
Y 
3. 
I 
g 
= 
. | 
S 
'® 
* 
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vithout Carrying or Abridgment; as 7 times 5 is 35, 7 times 20 is 
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The Reaſon of the Method in the Proceſs of the Work of Multiplication, 
by ſeveral Digits in the Multiplier. 


I ſhall give an Inſtance in the Work of the ſecond Example of 
the ſecond Propoſition foregoing 3 and ſhall explain this by three 
Examples depending on each other, the ſecond of which, ſuppoſin 
the Cyphers left out, is an Abbreviation of the firſt; and the thir 
Example ſhews how much the Number of Figures in the ſecond 
Example is leſſened by carrying the Tens from the Product of every 
two Digits to that of the next, &c. and not putting the whole down, 
which reduceth 15 Numbers into 3, 


Example 1.) Example 2. Example 3. 
47625 47625 47625 


357 | 357 357 
35 35 
140 1440 


4200 42 | 00 
49009} . 49.1 000 


280000] 28 | 0000 
9 333375 um 
250 2510 X | 
10001 10-| 00 


30000] go | ooo 
350000] 35 | 0000 
2000000] 20 | 00000 ' 
238125=Sum 


1500 15 | 00 
6000 6 | 000 
180000} 18 | 0000 
2100000 WI | 00000 
I 2000000 TE OAT 


14287 5=Sum 
Sum= 12 1 Sum Total 
um 7002123]1700 21231700212 

or Product 1 85 * = Product 


In the firſt of theſe Examples you have the whole Work of the 
Multiplication as the Figures „the whole being put down 


140, 
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140, 7 times 600 is 4200, Sc. Then go times 5, 20, 600, 7000, 
and 40000 make the next 5 Lines: And 3oo (the third Figure in 
the Multiplier) times 5, 20, 600, 7000, and 40000 make the laſt 5 
Lines or Numbers in the Operation. BE 

In the ſecond Example you ſee how the Work ſtands when the 
unneceſſary Cyphers are cut off, and thrown out of the Account. And 

In the third Example you ſee that the Sum of the Numbers ſe- 
parated from the Cyphers do reſpectively make the Numbers, and 
fall in the ſame order as in the ſecond Example of Prop. 2. So that 
here You ſee not only the Reaſons why the Tens are carried from 
one ſingle Product to another, when 1 Line or Number is only 
made inſtead of 5 : but you alſo ſee | wary the Reaſon why the 
Units place of every Line ſtands under Tens place of the Product 
or Line of Figures preceeding. 

Thus much for the Theory of Multiplication, I ſhall next ſnew, 

II. The Uſe and- Application of Multiplication. 

1. Of Money.) Pounds are reduced immediately into Shillings, 
Pence, or Farthings, by multiplying the given Pounds by 20, 240, 
or 960, as per Table 2. in Addition. | 

Example, in 7873 l. how many Shillings? Sc. 


| Example 2. Example 3. 
7873 Pounds Multi-] 7.7873 78730. 
20 Shill. in J. 1. J ply. 240 d. inl. 1, 960 gr. in l. 1. 
Sb. 157460 S the Anſwer, 31492 47238 
15746 70857 


Pence for Anſwer 1889520 Farth. 7558080 Anſwer. 

Note, Theſe Shiliings may be reduced into the Pence by multi- 

plying them by 12; and theſe Pence into the Farthings by 

multiplying by 4. And the like of any other Pounds, Shil- 
lings and Pence. 2 carl | 


Queſt. 2. In J. 7873: 18: 14 47873: 18: 114 
how many Farthings? 960 
Multi ly 7873 by 960, as in | 
the third Example; to the Pro- 47238 
duct whereof add 911 = the 70857 
Farthings in 18 5. 114.4 and — "Pp 
the Sam is the Anſwer, as per 7558080 foe 3 
Margin. n ts 47. in 18 . 11 .f 


Sum = 7558991 = Anſwer. 
. 2, 
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2. Of Averdupois Weight.) By the firſt Table in Addition it a 
pears x2. Tons are reduced into Hundreds by multiplying them by 
20 3 into Quarters of Hundreds by 80; into Pounds by 2240; in- 

to Ounces by 35840, Sc. Bs | 


Example, In 85 Ton how -— Ounces in 1 Ton= 35840 
many Qunces? - | 9 Tons given 85 
3. Of Liquid Meaſures.) In N | —— 
157 Ton of Wine, how | 179200 
many Quarts? By the third 28672 
Table in Addition, you ſee 
that in 1 Ton are 1008 157 Ton. | Anſw. Oun. 3046400 
uarts: therefore the Tons 1008 = Quarts in 1 Ton. | 


being multiplied by 1008, —— 
gives the Product 158256 1236 


158256 Quarts, Anſwer, 

4. To reduce Time.] How many Minutes may we ſay it is ſince the 
8 ſuppoſing the Years, according to Sacred Chronology, to 
be 571 Ee | 

By the eleventh Table in Ad-J 525960 Minutes Mulciv! 
dition, there are in 1 Year — — 5716 Years ; . 
315576 

52596 

5. To reduce Square or Super- 368172 
ficial Meaſure.) How many Dia- 262980 
monds, of 16 in a ſquare Inch, - - | 
will pave the Globe we live on, 3006387360 Minutes for Anſwer. 
ſuppoſing it a compleat Sphere — — | 
or Globe all of Earth? KO 25 26 | 

The Ambit (or Circumference) of the Earth, ac- 


3 


cording to Mr Norwood's meaſured Degree of near 70 25040 
Engliſh Miles in a Degree, is Miles — — — 
3 fourth of which is * kn 
ich multiplied by the Earth's Diameter = 7967 
eee e e 
3756 
5634 


The product is the ſuperficial Content of a Circle, } 4382 
whoſe Circumference is that of the Earth, viz, — 7 39873420 
N Product 
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Product brought over —— — — 49873420 


4 
Which multiplied by 4, produceth the convex Area) 
on == Earth (or whole ſuperficial Content) in Squire 6199493670 
Cm — — — — — — — 


Which multiplied by the ſquare Yards in one ſquare }_ we; 
Mile, which are (as per Table the 7th) — — ge [ 9 Fu 


119696208 
139645576 
179544312 
59848104 


The Product is the ſquareYards on the Earth=617951623 168000 
Which multiplied by the Inches in a ſquare} ...........1296 
Yard; Which e — — — 


3707709739008 
5561564608512 
. 1235903246336 
617951623168 
Produceth the ſquare Inches on the — 
. 8008653036257 28000 
Which multiplied by the Diamonds in 1 ſquare Inch, viz. ..... I 

4805191821754368 ; 

8008653036025728 


Produceth the Number of Diamonds } - — 


which anſwers the Queſtion, — — J 1281384485801 164800 
| 100 


And the Value of the Diamonds (as — — — 


aforeſaid) that would pave the Globe 1281384485801 164800000 


at 100 l. each Diamond, is Pounds 
Sterling. — — — — 


This Value is numbred as the 16th in the Numeration Table. 
By all which Examples it appears, that in this kind of Reduction, 


which ſome call Reduction deſcending, one general Rule is to be 


obſerved, viz. 
Multiply any Number of any Denomination by any Number of 


Units of a ſmaller or inferior Name, that make a Unit of that given, 
and the Product ſhews how many of the later are contained in all 
the former, For 
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For Proof of Multiplication, ſee at the end of Diviſion. 5 | 
Note, That many new and very brief Rules and Examples for Mul. 
tiplication may be ſeen in Decimali. 


Scr. V. Diviſion of Intire Numbers four ſeveral Ways. 


D VISION is that Part of Arithmetic by which a Number 
given is divided, ſeparated, or diſtributed into any Number 
of Parts aſſigned. 
Hence *tis plain, that it is the Reverſe of Multiplication ;. for as 
that produceth an Increaſe, ſo this produceth a „ ae 7 De- 
creaſe: And conſequently the Truth of any Product of Multiplica- 
tion, is proved by dividing it by one of the Factors, of which more 
hereafter. - 
Diviſion performeth the Work of many Subſtractions (as Multi- 
lication does that of many Additions) by a few Figures and in a 
mall Time; which Subſtraction would require an incredible deal 
of Time, F * and Paper, to effect. To inſtance in the former 
Numbers: If it were propoſed to find out how many Years are in 
175320000 Hours, there being 8766 Hours in 1 Year, therefore 
to do this by Subſtraction, would re- | 
quire that you deduct 8766 ſo often 8766) 175320000 (20000 
from 175320000, till nothing remain, Een 
which would be after 20000 De- 0 
ductions. But the Work of Diviſion 
ſhews the Anſwer with that Brevity which you ſee in the Margin. 
It appears from hence, That in Diviſion there are always 2 Num- 
bers given, and a third ſought for. The Numbers given, are, 
1ſt, That which is required to be divided, which we call the Divi- 
dend. 2dly, The Number of Shares, Parts, or Portions, into which 
the ſaid Dividend is aſſigned to be parted or divided, which we call 
the Diviſor. 3dly, The Part or Share ariſing from the Work of 
Diviſion (being the Nnmber ſought for) we call the Quotient, (from 
otiens, i. e. how many times) which-ſhews how often the Diviſor 
1s contained in the Dividend. | 
And if the, Dividend contain ſomewhat more than the Quotient 
expreſſeth, (but not ſo much more as the Diviſor amounts to) that 
Surpluſage is called the Remainer or Remainder. l 
So that the Relation which the two Numbers given and that 
ſought (ſuppoſing no Remainer) have to each other, is, That the 
Dividend contains either the m4 or Quotient ſo often as 2 


=] 
* 


af 


42 Diviſion of Intire Numbers. Cnae.1 
other doth a Unit: For as a Unit to the Diviſor-: : ſo the Quotient 
to the Dividend. | | | 
Or as a Unit to the Quotient: : ſo the Diviſor to the Dividend; 
and conſequently, RH 1 
The Product of the Diviſor and Quotient is equal to the Divi- 


dend by 1; any of which Conſiderations proves the Truth of the 
Work of Diviſion. 


The Operation of Diviſion conſiſteth in theſe five things. 


1. In conſidering how many places toward the left hand of the 
Dividend the Diviſor can be taken from : If from the like Number 
of Places that are in the Diviſor, then, 

2. To conſider how often the firſt Figure in the Diviſor can be 
had in the firſt of the Dividend towards the left hand. But if the 
Diviſor cannot be taken from the like Number of Places with itſelf 
from the Dividend ; then to aſk how often the firſt Figure in the 
Diviſor (as before) can be had in the two firſt places towards the 


left hand of the Dividend; in ei- Example 1. 
ther of which Caſes, Diviſor Dividend Quotient 
3. We put the Anſwer in the 7787654321 12522045; 
Quotient, (as you ſee in the Ex- dee dere 
. ample.) | is N 
4. By that Figure ſo put in the — 
uotient, we multiply the Di- 17 
viſor, and put the Product un- 14 
der that part marked out in the — 
Dividend. 36 
36. We deduct that Product 35 
from the ſaid marked Part or Di- — 
vidual, and put the Remainer 13 
under a Line, as in the Examples. 14 
Propoſition 1. To divide by a- — 
ny ſingle Figure or Digit. 14 
| | 14 | 
- 
032 
28 
41 
35 
6 Remainer 
Example 
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Diviſion of Intire Numbers.” 
Example 2. 7 Example 3. | 
8) 1743219 (217902 9) 90123456 (10013717 
16 as 9 + 
. 2 0012 
03 33 
56 27 
72 64 | 
72 63 
O1 
18 * 
3 remains. 66 
63 
rem 
Prop. 2, To divide by 2, 3, or more Figures in the Dire 
Example 1. Example 2. 5 
21) 7334565 (349205 136) 1234567 G 
63 1224 
103 1056 
54 952 
194 10 
189 952 
5s 95 reſts, 
— Example 3 
- q 
136 9876) 1234567 (125 
105 24 
9 
105 - 19752 
"I 49447 


G2 


FP Diviſion of Intire Numbers. Cnaap: I. 
Prop. 3. To divide by a Diviſor having Cyphers in the firſt, ſe- 
cond, Sc. places thereof. 3 8 'F 


Example . Example 2. Example 3. 
Nee on | .12000)987654(820 | 1000)976432 = Anſw. 


1 . 
* | 96 5 
Ty n 3 \ Quote 2 976 
257 | 27 R'̃emains 432 
280 24 0 | 
_— Reſts 3654 to divide by 12000 8 
70 . 2 
65 
35 
Reſts 304 


Rules for performing the Work of the three laſt Propoſitions: 


Thoſe by 1 Figure under Prop. 1. are ſo eaſy, that any one may 
divide, obſerving the five general Rules for proceeding. - To in- 
ſtance in Example 2. I aſk how often 8, the Diviſor, can be had 
in 17, the two firſt F igures to the left hand of the Dividend, (be- 
cauſe I cannot have 8 in one place of the Dividend) the Anſwer is 
2 times; which 2 I put in the Quotient, and ſay 2 times 8 (the 
Diviſor) is 16; which placing under the 17, and taking the 16 
from 17 the Remainer is 1. To which bring down the next Fi- 
gure 4 in the Dividend, (and as you bring down any Figure to a 
Remainer, mark it with a Point under, leſt you bring it down 
twice) and then ſay how often 8, the Diviſor, can be had in 14, 
the Anſwer is 1; which put in the Quotient, and ſay 1 time 8 is 8, 
which put under the Deduct from 14, and the Remamer is 6; to 
which bring down 3, (the next Figure in the Dividend) and aſk 
how often 8 in 63, the Anſwer is 7, which put in the Quotient; 
and ſo go on to the end of the Work, n this Rule, That if 
after you have brought any Figure down to a Remainer, you can- 


not have the Diviſor in it; you muſt put a (o) in the Quotient, and 
bring down the next Figure, as in the laſt Figure but one of the 


Example we are upon. 
In 


R 
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In the Examples to Prop. 2. It is almoſt as eaſy to divide by 2, 3, or 
4 Figures as 1, obſerving chiefly this Rule; as in Example 2. of this 
Prop. I aſk how often 1 (the firſt Figure in the Diviſor) may be 
had in 12, (the two firſt Figures in the Dividend) the Anſwer 
would be 12 times; but you muſt never take it above 9, that is, 
you muſt never put above 9 in the Quotient at one time. And alſo 
obſerve, that you do not put that 9 in the Quotient till you have 
tried on a piece of waſte Paper whether 9 times 136 do not exceed 
1234, (the firſt part of your Dividend) which finding it leſs, may 
| conſequently be taken from it: So ꝗ times 136 is 1224, from 1234, 
and there reſts 10; to which bring down the next Figure (5) in the 
Dividend, and conſider how often 136 (the Diviſar) can be had in 
10g, the Anſwer is (o) which put in the Quotient, and then bring 
down the next Figure 6 makes 1056. Then ſay how often 1 (the 
firſt of the Diviſor) can you have in 10, (the two firſt of that part 
of the Dividend, becauſe that has one place more in it than is in the 
Diviſor:) If you ſhould ſay, 1 may be had 9 times or 8 times in 10, 
you will find that the Diviſor multiplied by either of thoſe Figures 
will exceed 1056, and ſo cannot be taken from that Number. 
Wherefore finding that 7 times 136 will be leſs than 1056, I put 
7 in the Quotient, and multiplying 136 by 7, it produceth 9823 
which take from 1056, and the Remainer is 104: To which bring 
down the 7 (the laſt in the Dividend) makes 1047, and ſay how 
often 1 (the firſt of the Diviſor) can be had in 10 (the two firſt of 
the ſaid 1047) the Anſwer is 7 times, (for it will bear no more, 
without making the Product of the Diviſor thereby to exceed the 
1047) ſo 7 times 136, which is 952, deducted from 1047, the Re- 
mainer is 95 : So that I find I can have 136 in 1234567, 9077 times, 
and 95 reſts. By obſerving theſe Rules you'll eaſily ſee how to per- 
from the Work of this Example; and by this any other; and I have 
been particular in giving Rules for that end. 

In the Examples Sher — 3. When Cyphers are in the firſt, ſe- 
cond, Sc. places of the Diviſor, cut off the Cyphers, and as man 
Figures towards the right hand of the Dividend, and divide thoſe 
remaining towards the left hand of the Dividend, by thoſe that remain 
towards the ſame hand in the Diviſor: and when the Work is ended, 
put the Figures cut off the Dividend to the right handof the Remainer. 

And for the third Example, to divide any N by 105 100, 1000 
10000, Cc. You have nothing to do but only cut from the right 
hand of the Dividend ſo many places as there are Cyphers at the 
end of the Diviſor: ſo thoſe remaining towards the left hand of the 

| Dividend, 
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Dividend are the Quotient, and thoſe cut off towards the right hand 


are the Remainer. 


But there is 
A Second Way of Diviſion : | 


Where by omitting to put down the ſeveral Products, and de- 
ducting gradually as you multiply each Digit, you do it with near 
half the Figures. | 

Thus the third Example under Prop. 2. 9876)1234567 (125 
is done as in the Margin. For I ſay how * 


often 9 in 12, the Anſwer is 1; then in- 24696 

ſtead of ſaying once 9876 is ſo much, and 

2 it under 12345, I fay 1 time 6 49447 
rom 15, (where 10 is added to the 5 in : 

Units place of 12345) and there reſts , ' 67 reſts, 


which put under, and ſaying 1 time 7 and 

1 borrowed is 8 from 14. reſts 6; 1 time 8 (in the Diviſor) is 8, and 
1 borrowed is 9, from 13 (borrowing 10 as before) and there reſts 
4, which put under, and ſay 1 time 9 (in the Diviſor) is g, and 1 
borrowed is 10 from 14, and there reſts 2. Then to the Remainer 
2469 bring the next Figure in the Dividend, viz. 6, and ſay how 
often ꝙ in 24, the Anſwer is 2; then proceed as before, 2 times 6 
is 12 from 16 reſts 4, 2 times 7 is 14, and 1 is 15, from 19, reſts 
4; 2 times 8 is 16, and 1 borrowed is 17, from 26, and there 
reſts 9, (you borrowing 2 to add to the 6 is 26) 2 times 9 is 18, 
and 2 borrowed is 20, fm 24, leaves 4, or 49443 to which bring 
down the 7 in the Dividend, and proceed as before. 

I defire this Method laſt mention'd may be well underſtood, for 
that the ſubſequent Examples will be performed by it, as being the 
ſhorteſt and eaſieſt Way, tho* ſome prefer this 

Third Way of Diviſion. 
Divide 1234567 by 136. | A 
In this kind of dividing, the Diviſor is 09 | 
put under ſo much of the the Dividend as it 12925 
can be taken from; for 136 can't be ta- he 27 9077 
ken from 123, therefore I put it under = 3 

1234, the firſt part of the Dividend, x 
and then aſk ( as in the fecond Example | 
of Prop. 2) how often 1 in the Diviſor can be had in 12 in the 


Dividend, the Anſwer is 9 times; which 9 put in the — - 
| uſual), 
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uſual, and ſay 9 times 6 in the Diviſor is 54, from 54, (borrowing 
ß to add to the 4 ſtanding over the 6, and as you mention 6 and 4, 

daſh them out with your Pen) there reſts o; 9 times 3 in the Divi- 
ſor is 27, and 5 borrowed is 32, from 33 (borrowing 3 Tens to 
add to the 3 ſtanding over the 3 in the Diviſor) and there reſts 1, 
which put over the 3, as you ſee. Then remove your Diviſor a 
degree towards the right hand, as in the Example, and conſider 
how often 136 you can have in 105, (which is 10 that remained, 
and 5 next the 4 in the Dividend) the Anſwer is o, which put in 
the Quotient, and taking the next Figure, viz, 6, into the 105, 
makes 1056 ſay how often 136 in 1056, or 1 in 10, the Anſwer 
is but 7 times; then 7 times 6 is 42, from 46, and there remains 4, 
which put over the 6, (daſhing it out, and alſo the 6 in the Diviſor) 
ſaying 7 times 3 is 21, and 4 borrowed is 25, from 25, (borrow- 
ing two Tens) and there reſts o, which put down over the 5, ſaying 
7 times 1 is 7, and 2 is9, from 10 leaves 1, which put over the 
Cypher as you ſee, daſhing out the Figures in the Diviſor as you 
multiply them, and of the Dividend as you deduct therefrom. Then 
apc the Diviſor, and proceed as before, and as you ſee in the 

xample. 

But chere are two things which render this way of Diviſion infe- 
rior in Eſtimation to the ſecond, i. i, the repeating the Diviſor for 
every Figure put in the Quotient; and alſo the cancelling the Fi- 
gures, makes it very difficult to examine your Work in caſe of a. 


Miſtake. 
The Illuſtration and Rationale of the Work of Diviſion. 


I ſhall inſtance in admitting that 9876543210 were to be divided 
by 45678. | 


A Fourth 


— 


I 


| | reſteth 372] ral Quotient. 
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A Fourth Way of Diviſion; or, The Operation of Diviſion illuſtrated, 


Diviſor. repeated | 
by 1 = 45678 45678 (9876543210 (200000 = firſt Quotient, 
6 
> EP : 9135 225 | 
12 45678 740943210—10000 = ſecond Quote. 
3 = 137034 456780000] 


4 = 182712 45678 284163210/—6000 = third Quote. 
5 = 228390 274068000 
| 6= 274068 45678] 10095210/——200 = fourth Quote. 
9135600 
7 = 319746 — 
45678 959610 20 = fifth Quote, 
| 8 = 365424 913560 | 
9©,431102-45678]. -.. 46050! 1 = ſixth Quote. 
re 465678 
The Tar i. — 216221 = Sum or Gene- 


In the beginning of this Part or Section, Diviſion is ſaid to be 
the Work of many Subſtractions, and ſo it is plain: But then we 
are taught here how to go a nearer way to work than to deduct 
the Diviſor ſingly ; for in the firſt Operation above, we deduct 
200000 times the Diviſor at one time, (which are all the 100000's 
of the Diviſor that are contained in the Dividend.) At the ſecond 
Working we deduct 10000 times the Diviſor, (which is all the 
r0000's of the Diviſor that is in the Dividend.) The third time 
we take 6000 times the Diviſor from the Dividend, then 200 times, 
then 20 times, and then 1 time the Diviſor from the Dividend: So 
that by this Art of Diviſion you deduct at 6 times what by Sub- 
ſtraction would require 216221 times to perform. x 


Now to know how many times the Diviſor to deduct the firſt 


time, I confider what part or places of the Dividend I can take the 
Diviſor from, and find it the five firſt towards the left hand ; there- 


fore I mark that, by putting a Point under it, and I conſider ri 
| often 


Products of the | Diviſor "OY ö 
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often the Diviſor can be had in thoſe five places, or how often 4 
(the firſt of one) in 9 (the firſt of the other) and find it 2 times. 
Now to know what Deromination to give this (2) I conſider what 
place that Figure which I made the Point under poſſeſſeth, which 
being the Hundred thouſands, therefore chis 2 is 200000 : ſo that 
multiplying the Diviſor by 200000, and deducting the Product from 
the Dividend, the Remainer is 740943210, which is an abſolute 
new Dividend, to be divided by 45678 the Diviſor. So having re- 
peated the Work by the ſame Rules, at laſt a Number leſs than the 
Diviſor remains, ſo the Work is ended. 

And thus by dividing the whole into 6 diſtinct Dividends, there ari- 
ſeth 6 Quotients; the Sum of which is the general or true Quotient. 

But becauſe Brevity is moſt commendable in this Art, therefore 
all ſuperfluous Figures being omitted, as the repeating of the Divi- 
ſor, the Cyphers at the ends of the Quotients and Subtrahends, the 
Work is then the ſame as in the two hrit Propoſitions: And if the 
whole Subtrahends be omitted to be put down, dedufting as you 
gradually multiply the Diviſor by the Figure put in the Quotient, 
the Work is then contracted as much as may be, and will ſtand as 
in the Example under the ſecond Way of Diviſion, 

The Tarif ſhews you by Inſpection how often the Diviſor can be 
had in each Dividend (without trial or gueſſing) and the Digits 
towards the left hand ſhew what muſt be put in the Quotient. 

The Uſe of Diviſion. 

Farthings, Pence, or Shillings, are immediately reduced into 
Pounds, by dividing the given Number by 960, 240, or by 20, (as 
by the ſecond Table in Addition.) | 

In 157460 Shillings how many Pounds ? Cut off Units place, 
and take half the remaining Figures toward the left hand; and 
where the Number to be halfed is odd, take the leſs half, and put 
10 to the next Figure, &c. Thus 2 of 157460 is J. 7873. 


In 1889520 Pence how In "obs Farthings how 
many TO | many Pounds ? 
"= e (7873 Anſwer, 960) 75 58080 (7873 Anſwer, 
* — * 1 
209 83 | 
1 | 700 
072 „ s '288 
0 | O 


H by Note, 
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| | Note, Farthings are reduced into Pence by dividing by 4, and 
| Pence into Shillings by dividing by 12. 

In 7558991 Farthings, how many Pounds, Shillings, Pence, and 


gs? | 
d. . 1 
4) 7558991 (1889747 (157478 (7873: 18: 11 4 Anſwer. 
2 00000 , 2 * o) | 
35 68 
— — Shillings are made Pounds by 
35 99898 the above Rule of halving. 
38 57 
29 94 
19 107 
31 | I Pence reſt, 
J Farth ings reſt. 


Example 5. In 3046400 Ounces, how many Ton? 
Ounces in a Ton £1, AH n 
per Table 1. ne 35840) 3046400 (85 = Ton Anſwer. 
Addition, 1 i [ 


17920 


— — — 


0 
Example 6. In 158256 Quarts, how many Ton of Wine? 


WT ms * 1008) 158256 (157 = Tons of Wine, Anſwer, 
5745 
7056 


0 
Theſe ſix Examples are the Reverſe, and prove the Truth of the 
fix firſt in the Uſe of Multiplication. 
And as a ſeventh Example, I ſhall give the Uſe of Multiplication 
and Diviſion, in ſhewing how to find all the aliquot Parts into 
which any Number is capable of being divided: and the Uſe 


thereof. 
Example 
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Example 1.] To find how many even Parts into which 360 is di- 
viſible, See the whole Operation, | 


2) 360 The Diviſors and __ | 

, 180 laſt Quote = 2, n % "$9.4: 206008 
#1199 — 4, 8, 

3) 45 | 6, 12, 24, 9, 

3) 15 18, 36, 72, 


5 ee Ae 
10, 20, 40, 15, 
30, 60, 120, 45, 

90, 180, 360. 


1. I divide the given Number by 2, 3, 5, 7, or other that will 
divide without a Remainer, and then place the Diviſors and laſt 
Quote as in the Example. 

2. I multiply the 2 next the left hand by the next 2, which pro- 
duceth 4, placed under the 2, and that Product by the firſt 2 

ives 8. 
F 3. I multiply the 3d (2) the 4, 8, and 2d (3) by the 1ſt 3, which 
produceth 6, 12, 24, and 9 placed under the reſpective Multipli- 
cands, (as I do all the reſt following.) | | 

4. In like manner I multiply 6, 12, and 24, by the 3, (becauſe 
that Digit is repeated, otherwiſe I ſhould have multiplied the 2, 2, 
2, 3, and the 4, 8, alſo by it) and the Products are 18, 36, and 72. 

5. I multiply all that is before by 5, (except where the Products 
would be the ſame) as 2, 4, 8, and 2d (3) in the firſt and ſecond 
Lines, which produceth 10, 20, 40, 15, in the fifth Line. Alſo 
by the ſame 5 (next the right hand) I multiply 6, 12, 24, and 9, 
which produceth 30, 60, 120, and 45 in the ſixth Line; and 18, 36, 
and 72 in the fourth Line (of the Numbers above) by the ſame 5 
produceth go, 180, and 360. 

And if there were any more different Digits in the firſt Line to- 
wards the right hand, I ſhould multiply all the above 7 Lines there- 
by (where the Products would not be the ſame, for I omit repea- 
ting one and the ſame Product). But becauſe the laſt Number is 
360, and cannot therefore be properly ſaid to be a part of the Num- 
ber given, I therefore omit that, and put 1 always inſtead of the 
Number given. | k 
And tho? you change the places in the Figure th the firſt Line, the 
Anſwer will be true; as in the ſubſequent Example will appear, as 


H 2 by 
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by che above Rules the aliquot Parts in the laſt Example of 360 are, 
found 1, 2, 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 20, 24, 30, 36, 40, 45, 
60, 72, 9o, 120, and 180. ; 

Example 2.] To find all the aliquot Parts into which 10350 may 
be divided. 34 

10350 divided by 2=5175 ; that by 3 2 1725; that by 335753 
that by 5 = 115 that by 3 = 23. | 


Which Diviſors (the 2 bein tranſ- 
ing 25 „% „ + 8. 52 poſed) 
. z by the 3. 
HR . 3, and 9 by the 2 in the 
AAupper Line. 
13, 45, 10, . . 3, 9 and 2 by 5 in the 
| upper Line. 
- JO; i "vu and 18 by 5. 
75, 225, $50, 25, = alſothe 13, 43, and 10 by 
| | faidgz ; it being repeated. 
150, 450, = zo and go by 5, for the 
— — Ä ſame reaſon. 
þ 69, —, 46, 113, = 3, 2 and 5 in 23, the firſt 
| in the upper Line. 
207, 5 in 2d Line by ſaid 23. 
8 5 | 
138, 414, J = 6 and 18 in the 3d Line 
| | | by ſaid 23. 
343, 1035, 230, =15, 45, and 10 in the 
| | 4th Line by 23. 
690, 2070, S go and goin the gth Line 
| by the 23. | 
1725, 5175, 1150, 575,|=the6thline by 23, thefirſt 
| Number in the firſt Line. 
13450, 10350, = 150 and 450 in the 7th 
| Line by ſaid 23. 


So the even Parts of 10350 are 1, 2, 3, 5, 6,9, 10, 15, 18, 23,25, 
30, 45, 46, 50, 69, 75, 90, 115,138, 150, 207,225, 230, 345, 414, 
450, 575, 690, 1035, 1150, 1725, 2070, 3450, and 5175, 
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The Uſe of the Rules for finding the Aliquot Parts of a Number. 
This will appear thus : Suppoſe I would find all the aliquot Parts 
of a Pound Sterling, I reduce it to its leaſt Denomination, as 960 
Farthings; the aliquot Parts of which are found 2, 3, 4,5, 6, 8, 10, 
12,15, 16, 20, 24, 30, 32, 40, 48, 60, 64, 80, 96, 120, 160, 192, 240, 
320, 480, and 960. "Ut, | 
Which Numbers being made 2 2, 2, 2, 2, 2, 3,5: 
Denominators, and 1 the Nume- | — 4 8 16 32 64 _ } 
rator, there will ariſe the Parts of |_% 2 24. 8 2 92 4 
Coin following; which being ſup- | 19» 20, 4, 80, 100, 320, 15, 
poſed the Price of any lage, 2 
the Value of any Number of them is found by dividing the Num- 
ber of Integers by the reſpective Denominators at once. 


— — 


A V:-1k-4...419. 14: 8 2666 
2 $102 "#13 8:0 K: 4. 
2 18h: 4: 00S Alo: 5:ofje Ann: 
As: os: 3:0 %: 42 
J 4: 0 JI: 0 2 0 e: 32 wv 2201: © 
S $| 374 o: 10: [f o: 32% 8 „eo: 3 
: 2: b][SHſo: 8:0 460: 2: 2 X 0 [o: 2 
I sei | 930 [0:1 
Example 1. What doth 7358 amount to, at 1 d. 1 f. each? 


192) 7358 (38 J. 63. 5 d. 1 = Anſwer. 
1598 
62 reſt ſo many 5 Farth. or 6 5. 5 4.5. 


Example 2. What doth 34987 come to at 3 d. 3 g. each? 
64) 31987 (499 J. 15 5. 11 d. 3. = Anſwer. 


638 
027 | 
reſts 51 ſo many 3 d. 39. or 155. 11 d. . 
Note, 1 d. 1 7. in the firſt is 132; and 3 d. 3 1. in the ſecond Ex- 
ample, is & of a Pound. 


Alſo by the fame Rule, what follows are the even Parts of a © 
Ton in Averdupois greater Weight. - 
S Ic. gr. B. IS IC. gr. . IC. gr. 1. C. gr. 1. 
% „ l 0 e 7 4775 
= 5:0: o 1:0: ofls eo: i: 41s 0 lo 0 7 
H e e e e 62033 
Fo) 2:3: 12][AAOL25; 14a ſo: o: 20 & 3 lo: 0: 4 
n > %% 2: 808% ñ 16 2 mo [o: o 2 
170 1 o: 2: © E279 2120[ 0: 0:1 
T4159 20 zlo:1 12 22,10: o: 10 


T 
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The Proof of Multiplication. 


This can only be done by Diviſion: as in any of the 6 Examples 
foregoing, the Products of thoſe in the Uſe of Multiplication are 
proved to be true by dividing thoſe Products by the Multiplier, 
the Quotient is the Multiplicand; or if you divide the Product by 
either of the Factors, the Quotient will be the other. But to pre- 
tend to prove Multiplication by caſting out the Nines, is a Miſtake, 
as I have elſewhere demonſtrated ; for why divide by 9 more than 
2, or any other Digit, which would prove the Work as well? But 
the eaſieſt way is to divide the Factors by 10, and the Product of 
the Remainers by 10, which will leave a Remainer equal to that of 
the Product divided by 10. But the miſchief is, that if there be a 
Miſtake in the Product of juſt your Diviſor, or any Power thereof, 
this Way of proving will not ſhew it. 


The Proof of Diviſion. 


This is either performed by Multiplication or Diviſion, as ap- 
pow in the | | ply 7 
argin. For 357) 17002125 (47625) 17002125 (357 = Quotient 
Example, I 000. 9 or former 
have divided - | — Diviſor. 
17002125 by 2722 271462 
357, and find | 
the Quotient 2231 | 333375 
47025: And 
if 17002125 - 1 0 
be divided by | 
that Quotient, 1785 
the later Quo- 
tient will be 0 
357 = the for- | A 
mer Diviſor. This is proved by Multiplication of the Quotient 
47625 by 357 the Diviſor, See Example 2. Prop. 2. of See. 4. 


Ser. VI. Of Extrailing the Roots of Numbers, called Evolution. 


N this Section I ſhall ſhew, 


J. The Extraction of the Square Root. 
II. The Extraction of the Cube Root. 


III. The Extraction of the Biquadrate Roots of Numbers. 1 
| ; I. The 


js therefore 8, which is called the Root of that 36 


ther Figure whoſe jTTT 


1 
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I. The Square Root of a Number is ſuch a one, as being multipli- 
ed in itſelf, produceth the Number given (for to ſquare any. Num- 
ber, is to multiply it by itſelf) Thus the ſquare Numbers, whoſe 
Roots are the 9 Digits, are as follows in the Margin. 9 

This may be illuſtrated by any ſquare Super- 
ficies, as Glaſs, Board, Sc. for if the ſuperficial 8 
Content of a Square thereof (whoſe 4 Sides are | 8 8 
equal) be 81, then one of the 4 Sides is 9; if | & E 
the ſquare Superficies be 64, then 1 of the 4 e- 

ual Sides is 8, &c. as appears by the Table. 81 

nd the ſquare Figure whoſe Surface is 64 64 

ſquare Inches, Feet, or other thing ; each Side | 49 


2 * PI” __ 


Superficies, as you ſee, So that when the |25 
ſquare Root of any Number is demanded, it is | 16 
as much as to require what the Side of a Geo- 9 
metrical Square 1s, whoſe Area (or ſuperficial, 4 
or outſide Content) is any Number given. I 
Hence it follows, that by extracting the Square 
Root of any Superficies, you reduce 
it to a compleat (or Geometrical) 7 770 
Square. Thus the long Quadratick 
Figure being 16 in length, and 4 in | | [|_]_ 
breadth, the Superficies is upon the |_ - 
flat 64, (or 4 times 16) and the ſquare 
Root of 64 by the Table above is 8. 8 
Therefore a Geometrical Square, one — ann — 
of whoſe four equal Sides is 8, (as —— * 


We Roots 


that above) is equal to the long 


Square, or any o- 


flat Surface is 64. 5 _ | LL 
Such Numbers FT * | | | | | | | | | | 

as the above, when | | | MAN 

the Root may be 123 45 7 8 9g 101112131415 16 

extracted without 

a Remainer, may be called compleat or perfect ſquare Numbers; 

but there are abundantly more Numbers, whoſe Roots cannot be 

py extracted: and theſe are called imperfe& Squares, or 
urd Numbers, of which more in Decimals, Logarithms, and eſ- 

pecially in Algebra, hereafter treated on. 


Veſtion 
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Queſtion 1. What is the Square Noot 


Root of 10274389? 1002743891163 20 
Place the Number ſo that you Po / : - 28 
may conveniently perform the Work, 6) 127 

and point over the firſt and every 640) 34589 

ſecond afterward ; which Points ſhew 6410) 2554 16 

how many places the Roots will con- 4 1. 
ſiſt of O remains. 


Then conſider what ſquare Num- 
ber in the foregoing little Table is next to and can be taken from 
the firſt branch towards the left hand of the ſquare Number given, 
(as here 10 ;) 9 I find is the next, whoſe Root (3) I put down (like 
a Quotient) as you ſee, and ſubſtracting the Square of 3 (or 9) 
from 10, there remains 1, 

To which Remainer 1 I bring down the two next Figures (27) 
and divide that 127 (except the 5 next the right hand) by 6, 
which is double the Root (3) ſaying the 6's in 12 is 2; put that 
the Root, makes it 32. Then ſquare 2, and deduct from 7, (in 
the 127) and the reſt is 3; then multiply 6, the double Root, by 
2, and deduct the Product from 12 (in the 127) and there reſts o 

the reſt is only Repetition. | 
Then double the Root 32 makes 64, and that is your next Di- 
viſor. Then to the 3 bring down the next Branch 45, marking it 
as you do in Diviſion, and you have 345 for a Dividend. 

But becauſe (if Units place, here 5, be excluded) you cannot 
have 64 in the reſt, which is 34 ; therefore put (o) in the Root, 
and alſo in the Diviſor, (to 64, as you ſee) and bring down the 
next Branch 89, makes a Dividend 34589 to divide by 640. And 
finding I can have 6 in 34, 5 times, I put 5 in the Root; and ſqua- 
ring 5 (as was taught for the other Figures of the Root) I ſay 25 
from 29, (of the 34589) and there reſts 4, and carry 2; 5 times o 
is o, but 2 from 8 reſts 6, and ſo 5 times 4, proceed as in Divi- 
fion, and the whole Remainer is 2564. | 

Lafily, To this bring down the laſt Branch (16) and divide the 
256416 by double the Root 3205, viz. 6410, and the Quote being 
4, I put it in the Root, and ſubſtracting the _ thereof from 
16, (in the 256416) and alſo the Product of the Diviſor thereby, as 


before ſhewn, there remains (o) and 32054 is the Anſwer. 


A ſecond 
| 


| Sect. VI. Of Extracting the Roots of Numbers. $7 


A ſecond Example. A third Example. 
Square X Square 

„„ „ oor. 

11 473 25 - x a JF (988202 
20) 1473 | 18) 1665 
214) 2425 196) 16143 
2142) 2849 1976) 39921 
21422) 707543 197640) 3970123) , 

54874 reſts. 17319 reſts. : 


II. The Extraction of the Cube Root. 


The Cube Root of any Number is that whoſe Square multiplied 
by the Root, produceth the Cube Number given. Thus the Cube 
Numbers, whoſe Roots are the 9 Digits, are as follows. 

A Cube is a ſolid Body bounded by ſix Geo- 4 


metrical ſquare Superficies's, as a Dye, whoſe 5 A. 
Length, Breadth, and Depth, (or Thickneſs) are 32 
all equal: And to extract the Cube Root of any FO 
Number, is to ſuppoſe that Number the Content 5 * 
of a Cube in Feet, Inches, Sc. given, to find the 2 5 5 
Side of one of the ſix Squares that bounds it. . So 1 
that as the Extraction of the Square Root is chiefly 4 8 7 
uſed in meaſuring and proportioning of Surfaces; 8 8 2 | 
ſo is the Cube Root in doing that of Solids. And | © & & 
as there are Surd Numbers, whoſe Square Roots x.” $4 2Y 
cannot be extracted without a Remainer, ſo it is | 8 42 
in Cube, and»other Roots. 3 

I ſhall give but one Example, but *tis ſo plainly | 64 16 4 
demonſtrated, as may be ſufficient to enable any [125 25 5 |} 
one to extract the Root of any whole Number: 216 36 6 |} 
And where there are Remainers, I ſhall ſhew how [343 49 7 
to proceed, when I ſhew the Uſe of Decimals in [512 64 8 
extracting the Cube Root. 729 819 


What is the Cube Root of 3 2934168093464? 
The whole Operation follows, with the Name of each Line or 
how it ariſeth. 1 
| 1 32 
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32 
*/ 


— 


5 168093ʃ464 (32054 = Cube Root ſought. 


2 e . 


The Cube of 3 (iſt in the Root) deduct. 
The firſt Reſolvend or Dividend. 


279) 3935 


- 2 


— 
— — 
— — — 


The treble Root (3). 
Treble the Square of that 3. 


Sum, or the firſt Diviſor. 
Cube of 2, the ſecond put in the Root. 


2ä̃ͤ 


3072960 


I25 —— 
| 24000 
1536000 
[53840125 — 


308 170365) 12327968464 


Squ, of that 2, multip. in laſt treb, Root. 
The treble Square of the Root in 2. 
The Sum of the 3 laſt Lines = a Subtrah. 


| { The2d Reſolvend, being 166, the Rem. 


and 168 carried down to that. 


Treble the Root 32. 


Treble the Square of that Root. 
um, or the 2d Diviſor, 

The 3d Reſolvend. 

Treble the Root 320. 


Treble the Square of that Root. 


Sum, (or the 3d Diviſor) 


ube of 5 (laſt put in the Root.) 
quare of that 5, in the laſt treble Root. 
aſt treble Square of the Root in that 5. 


The Sum, or a Subtrahend. 
The 4th-Reſolvend. 


9613 


Treble the Root 3205. 


12327908 464 
(0) reſts. 


30816075 | 
_ 308170365|Sum, (or the 4th Diviſor.) 
| 64The Cube of 4, laſt put in the Root. 


| 153840 Square of that 4 in the laſt treble Root. 
123264300 Laſt Treble Square of the Root in that 4. 


Treble the Square of that Root. 


The Sum (or Subtrahend) which de- 
ducted from the laſt Reſolvend, 


The Steps in the Performance of the Work of Extraction of the 


Cube Root are very evident in this laſt Example: For, 


1. You: 
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1. You point over the Figure in Units place, and then over every 
third Figure, which divides the whole Cube Number into 5 Parts ; 
which ſhews that the Root will conſiſt of 5 places. 

2. I find that 3 being cubed, produceth 27, (as appears by the 
little Table foregoing) which is the next leſs Cube Number to 32, 
(the firſt part towards the left hand) I therefore put the Root 3, 
in the Cube Root ſought as you ſee, and deducting the 27 from 32, 
the Remainer is 5. | 8 

3. To the Remainer we always bring down the next part, (as 
here 934) and that makes the Reſolvend, which is always the Di- 
vidend, in order to find the next Figure in the Root. 

4. And to find the Diviſor whereby to divide that Dividend, 
you may obſerve that it is always compoſed of the treble Root, 
i. e. , and of the treble Square of the Root, viz. 27. 

5. I find I can have 279 the Sum, in 593 (for the 4 in Units 
place of the Reſolvend 3934, you are in this caſe to take no notice 
of) 2 times, which put in the Root makes it 32. 

6. The next thing is to frame your Subtrahend, which is always 
compoſed, 1ſt, Of the Cube of the Figure laſt put in the Root: 
2dly, The Square of that Figure multiplied in the laſt treble Root; 
And, 3dly, The laſt treble Square of the Root multiplied in the 
faid Figure laſt put in the Root: The Sum of which three Num- 
bers, as the Example plainly ſhews, is the Subtrahend. 

7. The Subtrahend muſt always be deducted from the laſt Re- 
ſolvend, as here 5768 from 5934, and the Remainer is 166; to 
which bring down (as before) the next three Figures (168) and you 
have a new Dividend (or Reſolvend): all the reſt is Repetition of 
the ſame Method of working ; except here, that you cannot have 
30816 in 16616, therefore you put à (o) in the Root, and from 
that 320 (the Root) you make a new Diviſor, which is 3072960 
and for the Dividend, you bring down the 3 next Figures (093) 
to the laſt Reſolvend, and that makes your Dividend 166168093, 
Sc. which is all very obvious in the Example. 


III. The Extraction of the Biquadrate Root. 


The Biquadrate Root is the Root of the 4th Power, as the Cube 

is that of the 3d, andthe Square Root that of the 2d Power, accor- 
ding to the following Table. 

hence it appears, that the ſecond Power of any Number is 

the Square of it, or Product o any Number by itſelf ; the Cube 

1 2 or 


45 


y 
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or 3d Power is produced by multi- Jaa f Powers and their Nef, 
plying the Square of any Number by  _— =D 
its Root; the Biquadrate or 4th Power |[g, © T7 E 6* 
is diſcovered by multiplying the Cube I 3 3828 
by the Root, as appears in theſe nine [#2 £5 $5 $4 8 
Example. N 4 28 G5 234 
But, of the Powers of Numbers to |= © 2 * 2 ** 
the 1oth incluſive, and the proper M www www. 
Name of each, you have a full Account RIS ES. 0 
in the Extraction of Roots in Algebra; As 1 0 
where the Reaſon of that abſtruſe Me- 256 65 16 - 
thod of extracting the Square, Cube, | 625 125 25 5 
Biquadrate, Surſolid, Sc. Roots, is ful- 295 216 36 1 
ly explained from the Algebraical Ca- 06 110 4 97 
nons for each, both by Numbers and he 729 Br 9 


Symbols. — 
What is the Biquadrate Root of 2998219536 ? 
The Example, with Rules how each Line is produced, follows. 
1. You ſee that having pointed over Units place, and every 4th 

place afterwards, the Root will conſiſt of 3 places, as there are 3 
ints. ; | 

= You muſt conſider what 4th Power in the little Table above 

is next to and leſs than the firſt Part or Branch 29: you ſee 16 is, 

whoſe Root you have there (2); then ſubſtracting the Biquadrate 

16 from 29, there reſts 13. 

3. To that 13 bring down the next branch or Part 9821, and 
you have 139821 for a Dividend, of which the Units place muſt 
— be conſidered, in aſking how often the Diviſor can be had 

erein. 

4. To find the Diviſor, you ſee it is compoſed, iſt, Of 4 times 
the Figures then in the Root (as here 2). 2dly, Of 6 times the 
Square of that: And, 3dly, 4 times the Cube thereof: the Sum of 
which being a Diviſor, | 

5. There ariſeth from the Diviſion, 3 in the Root. 

6. You muſt find a Subtrahend, by adding together as the Di- 
rections againſt the 4 Numbers 81, 216, * and 96, do expreſs; 
and ſubſtracting the Sum from the laſt Reſolvend, there reſts 19980: 
to which bringing down 9536, you have 199809536. The reſt is 
only Repetition of the three laſt Steps, as to Method. | 


7 5 29 
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The Biquadrate of 2, 1ſt put in the Root. 
1 13 (the Remainer) and 9821 brought down 
to it, being the 1ſt Reſolvendor Dividend. 


42 5 2 19 5 36 234 = the Biquadrate Root ſought. 
16 — 


3448) 139821 
| 45 


A times the 2 put firſt in the Root. 
times the Square of that 2. 
＋ times the Cube of that 2. 
The Sum of theſe 3, a Diviſor. 
— "7 The Biquadrate of 3, the laſt in the Root. 
J times the 2 inthe Cube of the 3, in the Root. 
—— times the Square of 2, in the Square of 3. 
—— ]4 times the Cube of 2, in 3. 
11984 The Sum, or a Subtrahend to take from 
| | the laſt Reſolvend above. 
4898632) 199809536|A 2d Reſolvend, or Dividend. 
9214 times the 23 in the Root. 
3174 (6 times the Square of 23._ 
\ 48668 (4 times the Cube of that 23. 
4898632|The Sum of the 3 Lines, a 2d Diviſor. 
256|The Biquadrate of 4, the laſt in the Root. 
5888 (4 times 23, in the Cube of 4 in the Root. 
50784 |6 times the Sq. of that 23, in the Sq. of the 4. 
194672 times the Cube of that 23, in the ſaid 4. 
199809536|-\ Sum = a Subtrahend, which taken from 
the Reſolvend laſt above, 


(o) remains. 


I know that the Biquadrate Root is the 2 8 Root of the 
Square Root, and conſequently may be performed by extracting the 
Square Root twice. But this ſeems a more natural way to perform 
it, as the Extraction of the Cube, Surſolid Root, Sc. may be done 

from Algebraic Canons, and I have inſerted the Method here, becauſe 
to me it is new; for I never ſaw, nor heard of its being done thus 
before: and I was pleaſed when I conſidered it from the 4th Power 
of ab in Algebra, which wonderfully, tho plainly, points out all 
theſe Rules above, which ſeem ſo intricate, as to be impoſſible firſt 
to diſcover. This Extraction of the Biquadrate Root is _ in 

ome 
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ſome Computations of Compound Intereſt ; finding 3 mean Propor- 
tionals between 2 Extremes, as in the 5th Head of Geometrical 
Progreſſion, c. 11 

The Proof of the Square Root (as appears from the little Table 
to it) is to multiply the Root in itſelf; the Proof of the Cube is to 
multiply that Square in the Root ; and of the Biquadrate to multi- 
ply the Cube in the Root; for they reſpectively produce the Num- 
ber given to have the Root extracted, provided that nothing re- 
main ; and if any thing do, add ſuch Remainer. 


$ 
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CHAP. IL 


Contains the Application of the Fundamental Parts of 
Arithmetic, to Vulgar Fractions, Progreſſion, the Rules 
of Proportion, Practice, Loſs and Gain, Fellowſhip, 
Barter, Exchange, Equation of Payments, Alligation, 
and Rules of Falſe Poſition, in eleven Sections. 


SEecT. I. Of YVulgar Fraftions. | 
I. N OTATTION and Numeration,] Teacheth what a Fra- 


ction is, and how to read or write down any one. 
| By a Fraction here is meant a broken Number, that 
is to ſay, one or more Parts of a Unit; for as there is Infinity 
or Units, ſoa Unit may be, or be ſuppoſed to be, divided into 
any Number of Parts. | 
A Fraction conſiſts of two Parts, a Denominator, and a Numera- 
tor: The former ſhews how many Parts the Unit is divided into, 
which is wrote below the Line; the later ſhews how many of thoſe 
Parts are contained in the Fraction, which is wrote above the 

Line: a 

3 of 

8 
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- 3 bes Pound Sterli 64 h 3 is the Numerator. 
8 My ” 8 9 8 the Denominator. 


And theſe 2 Parts are called the Terms of a Fraction. 
Or, to be more plain yet ; 
the Line (ab) repreſents 1 or a 5 2 7 8-3 
Unit divided into 8 parts, and | | | | | 

doth repreſent the ſaid Deno- 4 c mn P 

minator of the Fraction given; 

and the Line (ac) is 3 of thoſe 8 Parts; (a n) = 4 Eights or 5 5 
(ao) ; (ap) , &c. 


6 7 
E 


0 


— OS 
* 


Having thus ſhewn 8 ih 
what a Fraction is, A Table of Simple Frattions. 
you are next to know 
how to read it; and mM Read thus, 
that is, by firſt men- Lorne ws 2th, wrote thus & One Twelfth. 

1 2—ſ—12ths, 2 — Two Twelfths. 
tioning the Numera- | 2neſe—t2ths, —— —— & Three Twellke, | 
tor, and then the 4—|—12ths, —— 3 — Four Twelſths. | 
Denominator. As by g—|—12ths, —— +, Five Twelfths. 
this Example you ſee O—|—12ths, —— A — Six Twelfths. 
where 112th of the E= £2 Seven Twelfths, 

. ; ; 8—[|—12ths, — — &, — Eight Twelfths. ; 
Unit (or Line m n) g9—|—12ths, == ——— 8 Nine Twelfths. | 
is wrote thus , and 10—[—izths,— 42 3 Twelfths. | 
read One Twelfth L1—|—12ths, —— —— 73 Eleven Twelfths, 

Ef. A = 2 Tw elfths. 12— —12ths, — — fi or 1 Twelve Twelfths. 

w ee a "— | 
Sc. But the Line — 


might more commodiouſly be made downright, and then Fractions 
would ſtand as in the Examples next the left hand, whereby a Line 
in Printing might often be gained, if © were wrote * 5 , 
2112, Sc. But let Cuſtom have its own way; and then Fractions 
are wrote and read as in the foregoing Tabulet, and by the ſame 
Rule 33 is ſeventeen 25th Parts; s is 365, ſeventeen hundred 

and 28 Parts; that is, if a Unit were divided into 1728 Parts, 
this Fraction does contain 365 of thoſe Parts. 

But there are various kinds of Fractions, as Proper, Improper, 
Simple, and Compound. 

A Proper Fraction is one whoſe Numerator is leſs than the 
Denominator, as thoſe above. 

An Improper Fraction is when the Numerator is greater or e- 
qual to the Denominator, as 3, 5, Ge. 


A Simple 


. * | : 
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A Simple or Single Fraction, as any of thoſe foregoing is imme- 
diately the Fraction of a whole Unit. But 
A Compound Fraction, is a Fraction of a Fraction, or Part of 


another Part of a Unit, as J of +, or + of &, Sc. and is illuſtrated 
in the following Examples. 


Where the whole Line (In) is | A Table of Compound | 
divided into 10 equal Parts, and Fractions. 
each of thoſe are ſubdivided into | 
two Parts: ſo that ſuppoſing the | b | , 
Unit (Ii) to be 1 /. each 1oth is „ ts v4" 45 Og 
2 5. and every half of a roth is 1 5. 1-10 OF. mmm 2 — 2 
ſo that i+ of w is a Fraction of a —— —_— of —3 
Fraction, whoſe Value is 13 5. But | — Haga de 1 
the Value here is not intended to 3-10 n 
be ſo obſervable as the Nature of | —— — 5 of & — 7 
the Compound Fraction ; for here : $55 Sis =. 
& is c of the Line Ia, and 44 of Li 9 
r is 13 5. for © is 25. and conſe- 1 
quently w is 145. and 14 of 145. 6— —10 — — 12 
muſt needs be 13 5. Sometimes you — >} 
have a Fraction of a Fraction of a 12 : my PET i | 
Fraction, Sc. of a Unit, as 1 Far- „ 
thing is 5 of : of + of a Pound, —— Fe; 17 
Or. | 90 3 18 

eee 
Having thus ſhewn what a Fra- 7 Mitac 


ction is, and how to read the ſame, 
I proceed to 


II. Reduction of Vulgar Fractions. 


This Rule muſt neceſſarily be taught before Addition and Sub- 
ſtraction, becauſe they cannot be performed till the Fractions given 
to be added or ſubſtracted, are fitted by Reduction for that pur- 

oſe. 
1 Caſe 1. To reduce a mix d Number to an Improper Fraction. As for 
Example 12 +, 

Rule.) Multiply the intire Part by the Denominator of the Fra- 
ction, and to the Product add the Numerator (3), and the e. 
| 5 place 
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placed over the Denominator (7) is the Anſwer, and will ſtand 
thus 3. | | 
* To reduce an improper Fraction to a whole or mix d Number. 
Example, reduce x. . 0 

Rule.] Divide the Numerator (87) by (7) the . Denominator, and 
the Quotient is the intire Number, and the Remainer (3) is the 
Numerator to place over the Denominator (7); ſo the Anſwer is 
12+, and proves the firſt Caſe true. And by the ſame rule is 
= 7153 is = 123 is 9; ft is 4, Sc. 

Caſe 3. To reduce Compound Frattions to Simple. 

Example. Reduce 4 of 4 of 3 into one ſimple Fraction. | 

Rule.) Multiply the Numerators together for a new Numerator, 
and alſo the Denominators together for a new Denominator, and it 
ſtands thus 58; or this is 3 of ; or r, by changing the Parts of the 
firſt and ſecond Fractions, and omitting thoſe which are the ſame; 
(as 3 in each) and 33 of 2 of N of + is 286. 

The Truth of this Rule is eaſily proved from any ſelf-evident In- 
ſtance, as 1 of 3 of a Pound Sterling is 6 5. 8 d. ſo by the Rule it 
is 8. Now s being 3 5. 44. 5 muſt be 6 5. 8 d. or 1 of 3183: And 
if the Parts be changed, and the two of a ſort be omitted, it proves 
the ſame ; and the Reaſon is plain, for the Terms of a Fraction 
multiplied by the ſame Number, does not increaſe or alter the Value 
of ſuch Fraction. | 

Caſe 4. To reduce a Fraction to its loweſt Terms. 

Example. Reduce & to its loweſt Terms. 

Rule 1.] Divide the Parts of the Fraction by any Number that 
will divide both without a Remainer: ſo this 4+ is reduced to 7, 
for Anſwer. | 
Rule 2.) Divide the greater by for divided by 3 is 15, and 

the leſſer Part of the Fraction, and 1} divided by 3 is 
if any thing remain, divide the 
laſt Diviſor by that; and if an 36)45 (1 


thing yet remain, divide the 1 —— 
Diviſor by that, till nothing re- 9) 36 (4 
main; and then the laſt Diviſor — 
divideth both Parts of your Fra- „ 


ction, ſo as to reduce it to its 

loweſt Term. See the Work in the Margin, where 9 the laſt Diviſor 
reduces 47 to F; ſo 28776 is 144; $*is 3; and $38 is 2, and 187 is 
75 35 dividing both Parts of the Fraction; found as per the 2d Rule. 


K The 
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The Truth of this Rule : That a Fraction reduced to its loweſt 
Terms is of the ſame Value with that given, is thus proved; &4 of 
a Pound in its loweſt Terms is j of a Pound, or 13 5, 4d. And 
iz of a Pound being 20 d. 8 times that is 13 5. 4 d. 

Caſe 5. To find the Value of any Fraction of Weight, &c. 

Example. What is the Value of + of a Pound Averdupois? - 

Rule.) Multiply the Numerator of the Fraction by ſuch a Num- 
ber of Units of the next leſs Denomination, as is equal to a Unit of 
that name which the Fraction is of, and divide the Product con- 
tinually by the Denominator, and the Quotient or Quotients anſwer 
your Queſtion. See the Work of the following Examples. 

Example 2. What is the Value of $3 Example 1. 1. toCaſe 5. 


of a Pound Sterling ? | 31 Pounds wr. 
N 16 Ounces in 16 
77 umerator F 9 
20 Shill. in 1 L. | Mute | 186 
7 
26) 340 (13 5, 2 
955 Gta Ounces. 
80 8 
— % | 76 
2 remains — | 
12 Pence in 1 J. Mult, 34 remains. 
— | 16 Drams in 1 Ounce 
26) 24 (0 d. | — multiply. 
©: 42500 in 1 d. Mult. 204 | 55 
„ 
26 596 (3 Farthings. — 
2 : 4 42) 544(12 Drams. 
18 | | 1 5 
— — 124 
| 40 remains to place 
So the Anſwer is | over the 2 
S. d. WS > + — 
13: O0: 7 p So the Anſwer is 
Dun. Dram. 
— 11: 12 25 Or 1. 2 


And by the ſame Rule any other Fraction of Money, Weight, 
_ Meafure, Sc. hath its Value found. © * 5 
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The Truth of this Rule is manifeſt ; for ſuppoſe 3 of a Pound 
Sterling we know is 17 5. 6 d. or 7 Half Crowns; and it will ap- 
pear to be ſo by the Rule, if work' d as the two Examples above are. 
Caſe 6. To reduce Fraftions of different Denominators to thoſe of the 
ſame Value, which bave a Common (or one and the ſame) Denominator. 

Example. Reduce 5, +, and F to a common Denominator. 

Rule.) Multiply the Denominators one in another for the common 
Denominator, as 9 times 7 is 63, and 5 times 63 is 315 = the com- 
mon Denominator, 2 he | 

Then for the 3 new Numerators, multiply every Numerator into 
all the Denominators except its own, and the Product is a Nume- 
rator anſwering to the Fraction whoſe Numerator you multiplied: 
as the Numerator 2 in 7 and 5 produceth 70, ſo is 55 equal to 5. 
Then 3 multiplied in 9 and 5 gives 135, ſo is i equal to . 
And laſtly, 4 multiplied in 7 and 9 is = 252, fo is H equal to +. 
So the 3 new Fractions have each the ſame Denominator, and are in 
value the ſame as thoſe given. So alſo à and Fare = 53 and 33; 


+ and + are = , and H, Ge. 
- The Truth of this Rule will be evident by reducing any of the 
Fractions which have the fame Denominator to its fowel Term, 
and that you'll find the primitive Fraction given: as £5 in its 
loweſt Term is 5 = the Fraction given, and ſo of all the reſt. 
This Rule ought to be well minded, it being of principal Uſe in 
Addition and Subſtraction of Fractions. 
Caſe 7. To reduce Fractiom of a ſmaller Denomination to Fractions of 
a greater. | | 
— What Fraction of a Pound Sterling is + of a Farthing? 
Rule.) Conſider that + of a qr. is + of 4 of n of of a Pound: 
then reduce this compound Fraction to a ſimple, by Caſe 3. and 
you'll find it ;55 of a Pound, And by the ſameRule +5 of an Ounce 
is d of a Pound, Se. | 
The Truth of this appears by the next Caſe. 
Caſe 8. To reduce Frattions of a greater to a ſmaller Denomination. 
Example. What Fraction of a Farthing is A; of a Pound Ster- 


ling? 

Rue] Multiply the Numerator of the Fraction by fuch a Num- 
ber of Units of the leſſer, as make one of the greater Denomination : 
So here 960 Farthings making 1 J. I multiply the Numerator 3 in 
90, and place the Product for a Numerator to the Denominator of 
the Fraction given, which makes the Anſwer 348 of a Farthing; 
which Fraction in its loweſt * is 3, and proves the laſt Caſe 7. 
N. 2 ro 
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to be right: And , W Averdupois is 384 of an Ounce, which in 


its loweſt Term is 45, as above. So that cn two Caſes 7 5 8, 
prove the Truth of each other. 


TH. Addition of Vulgar Fradlions. 


Example 1. What is the Sum of & and ? 

Rule.) Reduce the Fractions to the ſame Denominator by Caſe 6. 
of Reduction, (which you'll find 3% and 38.) Then add the Nu- 
merators 56 and 36 make 92, which Placed over the common De- 
nominator 96 is 38, the Anſwer, or 44. 

The Truth of this, &c. is thus proved: Suppoſe the given F ractions 
be of a Pound Sterling; 7 12ths (or 7 times 20 d.) is 11 5. 8 d. and 
+ of a Pound is 7 5. 6 d. the Sum of which is 19 5. 2 d. which you'll 
find to be the Value of the Anſwer 55, by the fifth Caſe of Re- 
duction of Fractions. 

Example 2. What is the Sum of 3, and 8 of 5 of 3? | 

Rule.] Firſt reduce the compound F raction ; s of ; or of 5 to a 
ſingle Fraction, which you'll find / or 5; to which add the 2, 
as per Example 1. and you'll find the Sum 2520, or an (the Anſwer 

by Caſe 3. of Reduction.) | 
Example 3. What is the Sum of 174 and 5 of??? | 

Rule.) The compound Fraction in a ſimple is , which added to 
the Fraction part of the mixt Number, maketh 2, which by the 
ſecond Caſe of Reduction is 143 or 14; which added to 17, gives 
the Sum 184. The Truth of which is proved by ſuppoſing 174 to be 
17 4.94. and 5 of & to be ſo of a Shilling, which Is 6d, the Sum of 
which i is 18 5. 3 d. or 184, as above. 


IV. Subtraion of Vulgar Wade 


Example 1. From 55 take 8. 

Rule.] The Fractions in a common Denominator are 8586 (equal 
to: S and 55 (equal to 3) therefore 288 deducted from 736, the 
other Numerator, the Remainer is 448; ſo the Anſwer is 758 
(which in its loweſt Term is , and proves the firſt Example in 
Addition of Vulgar Fractions). And this Remainer (as in Whole 
Numbers) add to the Subtrahend 3, gives the Sum 38, which proves 
(that way alſo) this and the firſt in Addition of Vulgar 5 ractions to 
be truly performed. 

Example 2. From 1345 take z of 7 of 5. 


Rule. 
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Rule. J 1, Reduce the compound Fraftions to a ſingle, which 
you'll. find by the third Caſe in Reduction to be 5, 
2dly,” Reduce 35% and 55 to one and the ſame Denominator by 
the ſixth Caſe of Reduction, which are 224% (equal to 4583) and 
£37 6680 (eq ual to Wu.) 5 | | 
3dly, Deduct the Numerator 176400 from the other Numerator 
938448, and the Remainer is 762048 : ſo the Anſwer is . 
And that in its loweſt Terms (by the fourth Caſe of Reduction). 
you ſhall find 3, by dividing each part of the Fraction by the com- 
mon Meaſurer or Diviſor 254016. And this proves not only the Truth 
of the ſecond Example in Addition, but alſo that this Example is rightly 
performed. | 
Example 3. From 184 take 5 of f. | 
Keule. J 1ſt, Reduce 3 of + to 1 Fraction as before, which 8 W. 
2dly, Reduce £ and + (the Fraction- part of the mixt Number 
given) to a common Denominator, which are 3s (equal to 4) and 
3x (equal to 5.) | 
Zaly, Now you ſhould take 43 from 18, but you cannot, as be- 
ing leſs ;' therefore borrow 1 or 28 from the 18, will leave 17. 
Then add #* to the 18 makes 28, from which take the i, and 
there remains 18, which in its loweſt Term is 4; ſo the Remainer 
or Anſwer is 174, and proves the third Example in Addition, But 
this is done ſhorter by omitting the Numerators and Denominators 
which are the ſame Digits as 3 of is à or 3, Sc. as under Caſe 3. 
of Reduction. 
Which 3 Examples in Subſtraction, and thoſe 3 in Addition, do 
mutually prove each other. 
And thus L have given as many Examples as are neceſſary, in 
order to the perfect undexſtanding of Addition and Subſtraction, 
which will prove very eaſy, (as they are ſo 8 expreſſed) eſpe- 
cially to ſuch as have a due knowledge of Reduction of Vulgar 
Fradtions I ſhall therefore proceed to 


V. Multiplication of Vulgar Fractions. 


Example 1. Multiply 5 by ©. 

Rule.) Multiply the Nom together for a new Numerator, 
as here 7 by 9 is 63; and the Denominators together for a new 
Denominator, as 15 by 10 is 150: ſo that 1% is the Anſwer. 

Example 2. Multiply + of # by 8 of 8. 


Rule. 
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Rule.) Work as before; for the Product of 3 in 2 in 7 and in 8, 
is 560 the Numerator; and 7, 3, 8, and 9 together, gives 1312: 
ſo is . the Anſwer, or 55 in its loweſt Terms. 
Example 3. Multiply 25 by . HOLE VT 
Rule.) The whole Number wrote Fraction-ways is , which 


multiply as by the Rule 1. and the Product is 175, (of the Nume- 


rators) and that of the Denominators is 12: ſo the Anſwer is , or 
by the ſecond Caſe of Reduction 145. 


Thus you ſee in Multiplication of Fractions the Product is leſs 


than one of the Factors; and *tis ſo much leſs, as the Numerator 
of the Multiplier is leſs than the Denominator, (in this Example) 
or ſo much as 7 is leſs than 12 its Denominator : for if the Numera- 
tor 7 were 12, it is plain that #3 (as is ſaid before) is 1, and 1 time 
. 25 would be 25, which would make-the Product equal to the Mul- 
tiplicand; and therefore as 7 is leſs than 12, ſo muſt the Product 
14: be leſs than 25. 

Example 4. Multiply 34s by 1373. | 

Rule.) Reduce both the mixt Numbers to improper Fractions, 

and then proceed as by the firſt Rule in Multiplication of Fractions, 
Thus 344 is 7, and 134 is , and the Product of the Nu- 
merators 279 and 167 is 46593, and of the Denominators (96) ſo 
the Anſwer is , or 48555. | 


VI. Diviſion of Vulgar Fractions. 

Example 1. Divide 5 by W. 

Rule.) Place the Fractions as in the Margin z 
then multiply the Numerator of the Divifor ©) 5 (e 
by the Denominator of the Dividend, and the Product is 1050, the 
Denominator of the Quotient. And the Denominator of the Divi- 
for in the Numerator of the Dividend produceth 945, the Nu- 
merator of the Quotient; which is therefore , in its leaſt 
Terms r*: And proves the Truth of the firſt Example in Multiplica- 
tion of Vulgar Fractions. a 

Example 2. Divide 140 by 25. ; 

Rule.) Reduce the mixt Number to an improper Fraction, and 
put a Unit under the 25, then work | 
as per the laſt Rule, and as in the Divi. Dividend Quot. 
Margin. Where you fee the Quo- 5) 146, or f (388 or l. 
tient is 388, or in its leaſt Terms is „ ee 
. And this proves the Truth of Example 3. in Multiplication, as 


that proves this true. Example 
xam 
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Example 3. Divide 48534 by 1311. 

Rule.) Reduce the mixt Numbers to Fractions, and you'll have 
45522 equal to 48533 = the Dividend, 4% = 131% = the Diviſor, 
and 253% = the Quotient; which 
being reduced to a mixt Number, is * (29524 (LS 
3448874, or 343, the Fraction being in | 
its loweſt Terms, (dividing each part by or 343 = the Anſwer, 
the common Meaſurer 2004). 

And this manifeſtly proves the Truth of the 4th Example in Multi- 


plication of Fractions. 
I have in the Merchant's Magazine ſhewn the Reaſon of all the 


Rules abovementioned, for Reducing, Adding, Sc. Vulgar Fra- 
ctions; and have not room to repeat that here: but have fully 
ſhew'd how one Rule proves the Truth of another, which is a good 
Demonſtration of the Genuineneſs of all. 


VII. To Extract the Roots of Vulgar Fraftions. 

Rule 10 Lou muſt always reduce your Fraction into its leaſt 
Terms: for if the Root can be juſtly extracted in any Terms, it 
can be ſo in its loweſt. Tho' when you can ſee, as ſometimes it 
happens, that the Roots may be immediately extracted of the 
Fraction in the Terms given, then you need not reduce it to its 
loweſt. Thus for 

Example, The Square Root of the Fraction it is = E, the 
Anſwer = 3. And if the A had been reduced to its leaſt Terms, 
they would have been = 55, whoſe Square Roots are 3, as before. 

xample 2. When the Square Root of a mixt Number is required, 
as ſuppoſe of 567; reduce the mixt Number to a Fraction, and 
extract the Root of both Terms as before: fo 564 is = , *'whoſe 
Square Root is * = 73 the Anſwer, (for the *“ is given in its 
leaſt Terms) and if you multiply 71 by 71, the Product is 564 for 
Proof. But | | 

Note, That when a Fraction is given, whoſe Root cannot be 
extracted without Remainer, you muſt reduce it to a Decimal, and 
proceed to get the Root thereof, as per the Rules and Examples at 
the End of Decimals ; or it may in moſt Caſes be done near enough 
by Logarithms, as at the end of Sed. 3. of Chap. VI. 

II. To extract the Cube Root of Vulgar Fraftions. Reduce the Fra- 
ction to its leaſt Terms, and then extract the Cube Root of each 


for thoſe of the Root, unleſs you can ſee that the Roots may be 
. immediately 
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immediately extracted of the Terms given. For Example, to get 
the Cube Root of 55, this Fraction in its leaſt Terms is , 
whoſe Cube Root is 5. Or if you had done it without reducing to 
its loweſt Terms, the Roots of the Terms given would be 9 and 
15, or 8, which is equal to 3, as before. . 

For the Root of a mixt Number, reduce it to an improper Fra- 
ction, and proceed as by the laſt Example. But when the Root 
cannot be accurately enough extracted without trouble, you may 
proceed by Decimals, or Logarithms, as is ſaid above. 

Note, That the Uſe of the Square and Cube Roots you have 
partly in the two next Sections. | 


VIII. The Application or Uſe of Vulgar Fractions. 


Queſt. 1. Two Bags contain 4703 Dollars, but the greater ex- 
ceeds the leſſer 323 Dollars: how much is in each Bag? 

Rule.) Subſtract the Difference from the Sum, and there reſts 
4387 Dollars; half of which is 219258, the Content of the leſſer 
Bag; to which add the Difference 32, and the Sum is 231388 
Dollars in the greater Bag: The Sum of which for Proof is 4703. + 

Queſt. 2. A Brick-Wall contains 17925+ ſquare Feet on the Su- 
-perficies, how many Rod is that of 2724 Feet to the Rod ? 

Rule.) Divide 1792+ by 2724, and the Quotient is , or 
6++3% Rod for Anſwer. 

2ueſt. 3. In 8464 Pole, how many Yards of 5 Yards to the Pole? 
Rule.) Multiply the one by the other gives the Anſwer 4655 18 
Yards. 

Queſt 4. What is the Value of 87 C. — { 13 that 1 J. 95. per C? 

Rule.] The Weight is 87 n C. or 2π¾]̃ C. the Money is 28 J. 
multiply the Fractions together gives 1281 J. which by the fifth 
Caſe of Reduction of Fractions is = 126 l. 6 5. 4 d. 1 9. *. | 

Queſt. g. If I give J. 126: 6: 4: 1 for 87 C. o . 13 th of Sugar, 
what is that per Hundred weight of 112 per C? 

Rule.) Divide the Money (as 1264735) by the Weight 8771 C. 
and the Quotient is exactly J. 1 : 9 : —, the Anſwer, 

And this proves the Truth of the laſt Queſtion, 

Queſt. 6. What is the Product of 33 5. 7 d. by 7 5. 5 d? 

Rule.) Multiply 5 5. by 7 £5. (the Pence being ſo many 12ths 
of a Shilling) and the Product is 41: Shillings, or J. 2: 1: 4: 33. 
Queſt. 7 Divide J. 2: 1: 4: 33 by 74 Shillings, (or 7 5. 5 d.) The 
firſt, in a mixt Number is 41 1 5s. which divided by #3, (41 2 

being 
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peing firſt reduced to an improper Fraction) the Quotient is 214 
of |, | s. Mis proves the laſt. Qugſtion to be my . * 5 8 
2veft. 8. What is the Product of /. 5 7: 104 multiplied in itſelf? 
Rule.] Reduce the 75. 10 d. into Farthings, and thoſe Far- 
things into * Fraction of a Pound by the ſeventh Caſe of 
Reduction of Fractions: then you have J. 5323 to ſquare, (or 
multiply by itſelf) which produceth J. 29: 1: 7 : 2 A, the An- 
ſwer. | 8 
I ſhould not have inſerted this and the ſixth Queſtion above, but 
that there is much noiſe (tho? little real Uſe). of them; ſome Per. 
ſons being deceived by thinking to anſwer them (for example ) by. 
8 in the 6th Queſtion the 5 5. 7 d. into Pence, and multi- 
plying them by the Pence in 73. 5 d. and then reducing the Pence 
the Product into Shillings or Pounds by dividing by 12, Cc. But 
this way gives 12 times the Anſwer; becauſe, as appears, the Pence 
ſhould be divided by 144, or 12 times 12 = the Product of the 
Denominators of the Fraction. And fo in the laſt Example they 
will divide the Farthin > in the Product of thoſe in the Numbe: 
＋ multiplied in itſelf by 960; whereas it ought to be divided 
y the Square of that, viz. 921600. . | 
On the contrary, others think to perform the Work of the ſixth 
Queſtion by reducing the 67 and 89 Pence to the Fraction of a 
Pound, multiplying. d by 4. But here 'tis plain the Anſwer 
will beſo much too little, as i J. is leſs than £254], i. e. it will be 
but 40 of the true. Anſ wer. en 


— reſolved by Fractions, as in the ſaid Examples; for which 
reaſon 


Relation one to another. 


L I. Aritbmetica! 


PROGRESSION. Cap. Il. 

I. Arithmetical Progreſſion, or Relation of Numbers, is when a 
Joris thereof differ by the Addition of ſome Number to the firſt, 
econd, c. So theſe Numbers, 


4 4 0 ic 12 14 16/19 20 32 347 IT 


3:6 9 12 15 18 21 24 27 30 33 36, Er. 


Each of thoſe in the firſt Series or Row differ by 1, each of thoſe 
in the ſecond Series by 2, and in the third by the common Addi- 
tion of 3. And a Series of abundant Numbers are 30,-42, 54, 66, 
Sc. which differ by 12. Now, | 

1. To find the Sum of any of the Series's, you muſt multiply half the 
Sum of the firft and laft Terms by the Number of Terms; or 
half the Number of Terms by the Sum of the firſt and laſt, and 
the Product gives the Sum required.  - 1 — 

Thus 1 and 12 is 13 by 6 (half the Terms) gives 78 the Sum. 
2 and 24 is 26 by 6, gives 156=the Sum of the 2d Series. 
| 3 and 36 is 39 by 6, gives 234=the Sum of the 3d Series. 
And the like is ta be obſerved in ſumming up any other Rows of 
Numbers, tho“ never ſo large, or however differing, if Arithmeti- 
cally continued. . if 
2. It may be obſerved, that the ſeveral Sums of the three Lines. 
above, or any other of equal Numbers of Terms, beginning with 
fucceſſive Digits continued, do differ alſo in Arithmetical Propor- 
tion; wy rn” Difference being the Sum of the. firſt Series, as: 
78, 156, 234, Oc. * * 2 | | 

Duhion 1. How many Strokes does the Hammer of a Clock 
ſtrike in the 12 Hours? This is done as the firſt Example above, 
the Anſwer being 78, and would have been the fame had you mul 
2 half the, firſt and laſt, viz. 64 by 12, the whole Number of 

erms. | * 

Queſt. 2. Admit a Boy is to collect 100 Apples, which lie a Yard: 
diſtant from each other, and to put each of them ſingly into a 
4 placed one Yard' from the firſt; hom many Yards daes he 

Here the firſt Term is 2 Yards, tke laſt 200, (to the laſt Apple, 
and back to the Bafker) Sum 202, which multiplied by 30, (half 
che Number of Terms) produceth the Sum of the Yards paſſed by 
the Boy, which is 10100, or upwards of five Miles. | 


4 


Szcr. l. PROGRESSION: 75 
Queſt. 3. How many Feet does Oe. | | 
an heavy Body fall in 11 Se- TheSeconds ,,,,. Feet an heavy 


conds of Time, ſuppoſing it to 2 Body. 7 | * 
fall x6 Foot the fil Second; 3 fall. F, e Sean 


times that the next Second, 5 1 4 I 
times that the 3d Second, &c. 2 3 48 
as in the Example, (or by con- 3 5 80 
tinually add ing 32 to the firſt 4 7 112 
Term) the 11th Term is 336 5 9 144 
Feet, which the Body falls in 6 11 176 
the 11th Second, (ſo prodigious 7 13 208 
is the Increaſe of che Veloci ty) 8 15 240 
and if + the laſt and firſt toge- 9 17 272 
ther be multiplied by the 11, 10 19 304 
the Sum of all the Feet chat it 11 21 336 


falls is 1936. 
Thus if you would take the Depth of a Well, or the like, ſup- 


poſe by a Watch that vibrates Quarter Seconds, I find a Stone 44 
Nan 8 or 11 Seconds in falling as above, the Depth of ſuch a 


ell, Sc. is found 1936 Feet. 
And in this Progreſſion *tis plain that any of the Terms are found 


without the intermediate, by multiplying 16 by double the number 
of Seconds leſs 1. Thus I find that jt falls in che 8th Second, 240 
ys: Dy multiplying 16 by 18. 
nd a mean rithmztical Proportional — * any two Num- 
how. Take half the Sum of the 2 Numbers or Extremes tor Anſwer, 
as in the Examples above; or add half the Difference to the leſſer. 
A Mean between 9 and 11 in the firſt Line is 10. 
20 and 24 in the 2d Series is 22, 
27 and 33 in the d.. 3 o, Co. 

4. The common Difference and Number of Terms given to find the * 
Term. Thus in the 2d Series the Number of . (12) be 
multiplied by the common Difference 2, gives 24, the laſt Com, 
Sc. or in any Series multiply the Number of Terms leſs 1 by the 
common Difference, and add the firſt Term. 

5. Any 2 Numbers landing together given to find a third, Kc. Take 
their Difference, -and add to . reater, gives the 3d, Sc. Or, 


ſubſtracted from the leſſer, gives the leſſer Terms, as in the third 
Series 21 and 24 are given to find the 3d Term; the Difference is 


3, which added to 24 gives 27, the next Term higher; or ad» 


ns RI gives 19, the next Term lower. 
L 2 | | 6. 17 
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6. If any four Numbers are in Arithmetical Proportion, whether 
continued * interru 72 the Sum of the two middle Numbers are e- 
unt to the Sum of the two Extremes. Thus, 

In the firſt Line 7, 8, 9, 10; 7 and 10 are equal to 8 and 9. 

| Alſo in 7, 8, 14, 15; 7 and 15 are equal to 14 and 8. 
And in the 3d Line 12, 15, 18, 213 12 and 21 are equal to 15 

and 18. 

If three Numbers are in Arithmetical Proportion continued, the 
Double of the Mean is equal to the Sum of the two Extremes, as 
I2, 15, 18; 2 times 15 is equal to 18 and 12 | 

8. If three Numbers are given, a fourth may bz found by adding 1 to- 
gether the 2d and 3d, and from that Sum ſubſtracting the firſt, as 
in 14, 15, 16, the Sum of '15 and 16 is 31, from which take 14, 
and the Remainer is 17, the 4th in Arithmetical Proportion; and 
1 alſo holds, tho' the Progreſſion be interrupted, as 14, 13, 2 5,26, 

. The Total of the Progreſſion, and the firſt and laſt Terms given, to 
find the Number of Places; divide the Total by half the Sum of the 
firſt and laſt Terms, and the Quotient is the ner of Terms or 
Places. 

10. The laſt Number and common Difference given, 10 find the Number 
Terms; divide the laſt Number by the Exceſs or common 1 7 81 

rence, 

11. ThE bum eib Progreſſi on, ed the firſt and laſt Terms ir:g5veh, its 

find the common Difference. Divide the Total of the Progreſſion by 
Ralf the Sum of che firſt and laſt Terms, and the Quotient is the 
Number of Terms. Then from the laſt Term take the firſt, and 
the Remainer divide by the Number of Ferms lefs 1, and the Quo- 
tient is the Excefs er Difference Gught;'s as 1 appear by any of 
the three Series's above:” 
. The Reifonof the Rule her nid 17 4 an | Aritbmetical Progreſſion. 
According to the 3d Propoſition laſt above, half the Sum of the two 
Extremes is an Arithmetical Mean; and a Mean between the firſt 
and laſt Terms of a Pro reſſion, accordin to the ſame Rule, is 
found by the firſt Propoſſtion; and ſince that is a Mean between 
the extreme. Terms, therefore that being multiplied by: the Num- 
ber of Terms, - muſt neceſſarily give the Total of them all. 

Or more plainly : Take any odd Number of Terms in tlis three 
Series's above, and you'll find that Term ſtanding in the middle to 
be the Mean, according to the ſaid 3d Prop. Thus in the ſeven 
firſt Ferms in the ſecond Series, the Mean (or middle Number) is 
oy there * three on each * ſo that one with — 

erm 
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Sect. I. PROGRESSION. , OY 
Term is 8, as you'll find it: for 6 (the next towards the left hand) 


zs 2 leſs than 8, but then 10 (the next towards the right hand) is 


2 more than 8; and 4 (the 2d towards the left hand from the 8) 


' is 4 leſs than 8, but then 12 (the 2d toward the right hand from 8) 


is 4 more than 8: ſo laſtly, 2 (the 3d toward the left hand from 
the 8) is 6 leſs than 8; but then 14 (the 3d toward the right hand) 
is 6 more than 8. So that nothing is more plain, than that each 
Term (one with another) being 8, that multiplied by the Number 
of Terms muſt give the Sum of all the Terms (or Eights): ſo the 
Sum of 7 of the Numbers of the 2d Series aforeſaid is 56 (or 7 times 
8). And ſo of any other Series, grounded on the firſt Prop. above. 


Geometrical Progreſſion... 5 


This is when a Series of Numbers are increaſed, by a continual. 
Multiplication of the firſt Term, and the Products ariſing, by ſome 
certain Number called the Ratio or common Factor: as 

1, 2, 4,8, 16, 32, 64, 128, 256, 512, 1024. | 

3, 9, 27, 81, 243, 729, 2187, 6561, 19683, Sc. 

4, 16, 64, 256, 1024, 4096, 16384, 65536, Sc. | 
Prop. 1. To ſum up any Series of Numbers, whoſe, Relation is 


mi a Geometrical Progreſſion. 


The firſt Way to find the Total of a Geometrical Progreſſion. . _ 
Rule.) Multiply the laſt Number by the common Multiplier. 
2dly, From that Product deduct the firſt: Number. 
3dly, Divide the Remainer by the ſaid Multiplier leſs one; and 

the Quotient is the Sum ſought, | 

e Example ſhall be in the finding the Aggregate of the middle 
Series above, the laſt Number whereof is 19683; which multiplied. 
by the common Multiplier is 59049, from which take the: firſt 
Term of the Progreſſion (3) reſts 59046, which divide by the ſaid. 
Multiplier leſs (1) wz. by 2, and the Quotient is 29523 = the 
Sum require. | 0 by ale 


The ſecond and much briefer Way to find the Total of a Geometrical Pro- 
reſſion, without many of the intermediate Terms, or the laſt Term 

| eing given. | 
. Conſider that in the Series of the laſt Example or middle Series 
there are 9 Terms; therefore if you multiply the ;th (or 243) by it- 
| 1651 Fe ©: i " "et; 
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ſelf, it will at once produce the 59049 as before, (which would be 
the r1oth Term, if the Progreſſion had run ſo far) whence the Sum 
is found as above. For, F a | 

Note 1. That when the Number of Terms are odd, and the firſt 
is above a Unit, the Square of the middle Term gives that next 
above the laſt Term, as in the laſt Example. 

Note 2. If the Number of Terms be odd, and the firſt Term be 
but a Unit, then the Square of the middle Term gives the laſt 
Term of the Progreſſion, as in the firſt Series the Square of 32 is 


the laſt Term = 1024. 
Note 3. If the Terms be an even Number, and the firſt Term be 


One or Unity ; then the Square of the Sum in the place of half the 
Number of Terms gives the laſt Term fave one: as in the 10 firſt 
Terms of the firſt Series, the Square of the fifth Term (16) gives 
256 = the laſt of the 10 Terms but one. | 
Note 4. If the Number of Terms be even, and the firſt Term be 
more than a Unit, then the Square of the Sum in the place of half 
the Number of Terms, gives the laſt Term of the Progreſſion, as 
in the third Series the Square of 256 is the laſt Term 65536. 
Theſe Rules are more particular and uſeful in the fumming up 
all kinds of Geometrical Progreſſions than I have any where obſer. 
ved to be exhibited, and therefore worth nothing, for they always 
hold, as in the two Series's above; and where the Nature of the 
Progreſſion is as in the firſt Rank or Line; as is thus farther demon- 
ſtrated : 
o, I, 2, 3, 4, 3, 6, 7, 3, 9, 10, 
I, 2, 4, 8, 16, 32, 64, 128, 256,512, 1024, 


The upper Series being Arithmetical, the Addition of any two, 
or Double of any one, ſhews reſpectively what is produced by mul- 
tiplying or ſquaring thoſe under them in the lower Line. Thus 4 
doubled gives 8 in the upper Line, under which ſtands 256, or the 
Square of the Number under the 4, &c. So any 2 added in the up- 
per Line, as 3 and 6, give 9; which ſtands over the Product of 


the 2 Numbers 64 and 8, which is 512. - | 
The Reaſon of the Rule for ſumming up a Geometrical Progreflion. 


It will be the more eaſily underſtood by a Series of a few Terms. 
Thus if I would know the Sum of 4 and 8, it is 4 (or the firſt 
Term) lefs than the laſt Term 8 multiplied by the common Factor 

| (2) 
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(2) which plainly ſhews why you deduct the firſt Term (here 4). 
So alſo in 2, 4, 8, the Double of 8 is 2 (or the firft Term) more 
than the Sum 14, and therefore from the 16 muſt be deducted the 
firſt Term (2). Laſtly, in 1, 2, 4, 8, twice 8 (the laſt Term) is 
16, which is the firſt Term (1) more than the Sum (15). And 
this is ſufficient to ſhew the Reaſon why we multiply the laſt Term 
by the common Factor, and why from the Product the firſt Term 
is deducted. | | 

Now, as when the Ratio or common Factor is (2) the Sum of 
the Progreſſion is # the laſt Number after the firſt is deducted from 
the Product; ſo when the common Factor is 3, the Anſwer is 2; if 
the common Factor be 4, the Anſwer is F of the laſt Number (or 
Term) having before Diviſion the firſt Term deducted from the 
Product. Thus in 3 and q, the Sum is 4 three's or 12, which is 
thrice the laſt Term (9) leſs the firſt Term (3) divided by 2. So 
alſo in 4 and 16, the Sum is 4 times 16, leſs the firſt Term (4) di- 
viding the Remainer by 3 ; as might eaftly (from ſo few Terms) at 
firſt be difcovered. But ſee more at the end of this Section. 

Queſt. 1. A King of much Virtue and Valour, admirably eſteem'd 
by his Subjects, returning from the Wars with Victory and Peace, 
very much Emulation appear'd who ſhould exceed in Demonſtra- 
tions of Joy. Among the reſt, the Governour of the Fortrefs in- 
tending to fignalize himſelf, orders his Sub · Officers to make fo 
many Diſcharges of Cannon; viz. 3 for the firſt Year of the King's 
Age, (which was 25 Years) 9 for the ſecond Year, 27 for the third 
Year, Cc. (not conſidering the Impoſſibility of the Performance) 
the Queſtion is, how many Diſcharges were to be made, and how 
much Powder conſumed, ſuppoſing the Guns to be each a Culverin, 
whoſe Requiſite of Powder is tb 10? 1 gurt 


— 
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The 13th Term 1 594323 Mult Tears. Diſchar, 
Din «1. © 1598323, : T 
4782969 3d —— 27 
3188646 - 4th — 81 
4782969 Sch —243 
6377292 6th ——729. 
14348907 . 729 
7971615 — — 
1594323 * N 6561 i 
| 1 414, | — Age 1458 | 
This is the 6th | 3103 
above — or 2541665828329 Ti 
Note 1. foregoing. 12th Term n 
| 822 firſt Deduct , «2 by Note 4. 53" 44 770 
| | 17 3 
| Refs = 2541865828326 | 4 | 
13th Term. . 1594323 


Half of Which is =1270932914163, 
Ce 


the Sum of the Progreſſion, or 
Number of Diſcharges order'd. 


4 

Which, at 10 Pound of Powder at each Diſcharge, gives 
12709329 141630 th. at 100 15. each Barrel, is 127093291416 
Barreis; which would lade 141 84965 8 at 400 Ten each Ship. | 


Queſt 2. On the ſame (Occaſion 


all the Bells in the King's Metro- 


polis were directed to ring as many 


Changes as they were capable of. 


Now there being 9 Churches, 1 

of which had 2 Bells, another, 3, 

Sc. the laſt 10 Bells; how many 

Changes could be rung on all the 

Bells at each Church, and what 

the Sum Total of all that Pro- 
reſſion? 

The Number of Bells multipli- 
plied (any way) one in another, 
gives the laſt Term, or Changes 
that can be rung thereon. Then 


Term by the correſpondent Number of Bells, and divide the Pro- 


Changes to 

be rang 
; at each. 
St Pater n bes rem het 
St Andrew's — 3 — — — 6 
St James's— — 4 — — — 24 
St Jobn's — — 5 — — — 120 
St Bartholomew 6 — — 720 
St Thomas's — 7 — — 5040 


Churches Belli. 


St Matthew's — 8 — — 40320 


St Simon's — — 9 — 362880 
St Jude's — — 10 — 3628800 


for the Sum, multiply the laſt 
duct 
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duct by the Number of Terms, and the 7 is the Anſwer for 
four Bells: For 5 Bells add 2 to the Rule, for 6 add 8, for 7 add 
32, for 8 Bells add 152, for 9 add 872, and for 10 add 5912, 
gives the Sum of the Progreſſions, here 4037912, of | 
Nete, The 2 is the firſt Term, the 8 the Sum of the 2. firſt, the 
32=the 3 firſt, the 152=the 4 firſt, the 872 the 5 firſt, and 
the 5912 = the Sum of the 6 firſt Terms. 
9ueſt. 3. Any Line or Number given, to divide the ſame into 
extreme and mean Proportionals. To the Square of the whole 
Line or Number given, add 4 of that Square; extract the Square 
Root of the Sum, from which Root deduct half the Line or Num- 
ber given, and the Remainer is the greater part. And for a Proof, 
the Rectangle or Product of the whole Line by the leſſer part, is 
equal to the Square of the greater part, by Euclid 11, 2. | 
4thly, If three Numbers be given in Geometrical Proportion con- 
tinued, the Product of the two Extremes is equal to the Square of 
the Mean, as 5, 20, 80, equal to 400. 4 | 
-5thly, If two Numbers be given, it follows from the laſt, that a 
mean Proportional may be found by multiplying them together, and 
extracting the Square Root of the Product. Thus in thalaſt Ex- 
ample 5 times 80 is 400; the Square Root of which is 20 = the 
Mean ſought. | | 
Sthly, fr you would find two Geometrical mean Propertionals 
between two Numbers given, as ſuppoſe between 5 and 320, you 
muſt divide the greater by the leſs; then extract the Cube Root of 
the Quotient ; laſtly, by that Root multiply the firſt Term, gives 
the firſt Mean, which multiply by the ſaid Root gives the ſecond, 
ſo is 5, 20, 80, 320, the Numbers in order, 20 and $0 being the 
Means required. - 
7thly, Or three mean Proportionals may be found thus: Suppoſe 
between 5 and 1280. Divide the greater Extreme by the leſſer, 
extract the Biquadrate Root of the Quotient, and by that Root 
multiply the leſſer Extreme continually 3 times; ſo will the Anſwer 
be found 5. 20. 80. 320, 1280. 
8thly, If 4 Numbers be given in Geometrical Proportion, the 
Product of the two Extremes is equal to that of the two Means: 
15 in the laſt Example 5 times 320 is equal to 20 times 80, viz, 
1600. 
gthly, If two Numbers be given, a third in Geometrical Propor- 
tion may be found by dividing the greater by the leſſer, and multi- 
plying ſuch greater by the 8 88 1 As per the 5th, 80 is found 
93 1 In 
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in proportion as 5 to 20; for as 5 to 20, ſo is 20 to 80, as may be 
proved by the 3d or 6th Caſes above, = VE ug, 

1othly, Three Numbers given in Geometrical Proportion, a 
fourth may be found by multiplying the ſecond and third rogether, 
and dividing the Product by the firſt : as in the 5th 20 times 80 is 
1600, which divided by 5, gives the 4th Proportional 320. This 
Jaſt is the Foundation of the Rule of Three Direct, which is the 
next thing to be taught after I have ſhewed K 


The Proceſs for finding out the Canon whereby to diſcover the Sum of 
a Geometrical Progreſſion. 


But firſt note that And in the Literal Work, 
- . f ſhews a Geometrical Pro- f the firſt Numb. of the Progreſſion. 


* portion. r the Ratio or common Factor. 

— ſignifies /e/5. u of ihe Sum of the Progreſſion, 
= ſignifies equal io. |} which is unknown. 
x ſignifies multiplied in. 1 the laſt Term of the Progreſſion. 


Tho Sum of the Progreſſion to be found is this Example, 
| r, 2,4, $, 16, 32. 


tt —_ Je — — i. — 


ln * rr 1 | 3 
- Literally performed. Numerally performed. . 
f. fr.: ul. uf that is 1. 2X1 : : u—32. u—1 | 
fu—ff=r fu—rfl. that is 1u—IXI—2Xx1I XU—32x2x1 | 
u—f=ru—rl that is u—I=2XU—2Xx32 | 
ru—u=rl—f that is 2U—U=2Xx32—1 5 | 
yay == | chat is u= === = the Anſwer. | 


So that 'tis plain the Anſwer is (2) the Ratio multiplied in (32) 
the laſt Term, made leſs by (1) the firſt Term, and that Remainer 
divided by (2) the Ratio, leſs 1, the Quotient is (63) the Sum of 
the Progreſſion (or u): And this Canon (or Rule) holds in all Geo- 
metrical Progreſfions continued. Which the Reader will more 
eafily apprehend, when he comes to the Algebraic Part, and till 
then he may paſs this, if he finds it difficult to underftand ; but I 
could not well omit it in this place, to which it moſt properly be- 


SEC. 
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| Sect. III. Rules of Proportion. 

VN this Section I ſhall ſhew the Operation, 1. Of the ſingle Rule 
of Direct Proportion. 2. The ſingle Rule of Reverſe Propor- 
tion. 3. The double Rule of Direct Proportion. 4. The double 
Rule of Reverſe Proportion. 5. The Rule of Proportion by 5; 
Numbers Direct. 6. The double Rule by 5 Numbers Reverſe. 
7. A third Variety thereof. 8. Duplicate Proportion Direct. 9. 
Duplicate Proportion Reverſe. 10. Triplicate Proportion. 11. Har- 
monical Proportion. And, 12. Seſquiplicate Proportion. 


I. The Single Rule of Direct Proportion. | 

This Rule has its Foundation from the 8th and roth Propoſitions 
laſt foregoing, and is demonſtrated by Euclid in the 16. 6. 

The main difficulty is to ſtate the 3 Numbers given right; for 
there are always 3 given to find a 4th, and hence ſome call this the 
Rule of 3; others, becauſe of its great Uſe, have termed it the 
Golden Rule: and *tis called the Rule of Proportion, becauſe the 
Number ſought bears ſuch Proportion to the 3d, as the 2d does 
to the firſt of the Numbers given. 


For the right diſpofing or placing the 3 Numbers given. 


Rule.] There being always 2 of one Denomination, and 1 of ano- 
ther, put the laſt mentioned down firſt : 2dly, Put that towards the 

left hand thereof which has dependance on it: and, 3dly, Put the 
other next the right hand. Thus if the Intereſt of J. 750 were 
ſought for a Year at the Rate of 5 per | 
Cent. it appears by the State in the J. Princ. J. Inter. J. Princ. 
Margin, that only 1 of the 3 given 1 
Numbers is Intereſt, therefore I 1 5 
Place that in the middle. And be ES — 
cauſe 100 has dependance on it (as 3750 
being its Principal) therefore I put 
100 towards the left hand, and. the 37 œ Anſwer. 
5 toward the right hand (in courſe) 

en | 


To find the 4th Propertional, or Anſever to the Queſtion. 
Rule.) Multiply the 2d and 3d (or thoſe towards the right hand) tage- 
ther, and divide the Product by the firft (or that next the left hand) and 


the Quotient is the Anſuver, or the 41h Proportional ſought for. So in the 
| M 2 Example 
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Example above, the 4th Proportional is 37 5 for 100. 5 :: 750. 37 w, 
that is, as 100 is in proportion to 5, ſo is 750 to 373. So that you 
may prove this Rule by comparing the Product of the iſt and 4th 
with the Product of the ad and 3d, as by the ſixth: laſt mention'd 
Prop. in Geometrical Progreſſion. o. 

Caſe 2.] When the firſt Number is a Unit only, the Work is 
done by Multiplication alone. | 

Thus if 1 Piece of Broad-Cloth coſt Pc. IJ. Pc. I. 
17 J. what will 71 coſt? Here the 4th 1 17:71. 1207 


Number is found 1207 J. which is the | 171 ne; 
4th Proportional ſought. 4 77 
| i. 


2dly, If I give 35. 9 d. for an Ell of Holland, what will 13718 
colt at that rate? | ects . 
By the Rule above the Queſtion is ſtated Ell s. d. Ells 
as in the Margin, and you may multiply 1 3:9 :: 19714 
13714 by 3 5. A, as in the 4th Example ß E877 pay 
Multiplication of Fractions, and the Anſwer 96)493695 (51425. 
is 63 Shillings; which, by the 5th Caſe of 28 | 


Reduction of Vulg. Fraktions, is l. 297: 2: 7:31, * 
as per Margin. But theſe Queſtions are 136 
ſooner ſolved by Practice, as per the next — 
Section. | | 49 

Caſe 3.] When the 3d Number is only * 

a Unit, the Queſtion is anſwered by Di- I» 
viſion. Thus if I give J. 237: 2: 7: 34 2 
for 13713 Ells of Holland, what is that per 63.5. Rem. 
Fill? 8 f 12 Mult. 

The Queſtion is Ells Shill. Ell 1 n 
— and be- g ,: x 96) 756 (J 4. 

i ivided (as per 5 | | 
— firſt Example of Diviſion of Vulgar * DG" = 
Fradtions) the 2d by the ut, the Jeden e. 
is 1. which by the ſaid 5th Caſe o oF 
Reduction of Vulgar Fractions is 3 5. 9 d. 9 923 36 (3 9:58. 


and proves the Truth of the laſt Queſtion, 48 
Note, That where the firſt, or third Y 
Number, or-both, are of diverſe Denominations, you-muſt reduce 
both fuch 2ſt and 3d into the leaſt Name mentioned in either, and 
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then multiply by the ſecond Number in the loweſt Denomination 

that is in it when given. And then having divided by the firſt, 
Note, zdly, That your firſt Quotient will always be of the ſame 

Denomination with the loweſt mention'd and given in your ſecond 


Number. To illuſtrate theſe three Caſes, 


Caſe 4.) If I give J. 7 for the 
Intereſt of J. 100 : 10 : — : what 


muſt I give for the Intereſt of _ 


J. 30 for the ſame time; See the 
Work in the Margin, where tho' 
the 1ſt and zd be reduced to 
Shillings (that being the leaſt 
Term in the iſt Number) yet 
the. Anſwer retains the ſame De- 
nominatian with the 2d Number, 


and is J. 2:4; or by the 5th 


Caſe of Reduction of Vulgar 
Fractions J. 2: 1: 91 prope. 
Caſe 3. ] If I give 71. for 30 
Ounces of Silver, what will 7 
Ounces and 10 Penny-Weight 
coſt at that rate? ö 


Prin © - LE 
4 + £ at SR. 
100: 10 7:; 30 


20 20 
2010 Shil, 60o Shil. 
2 | - 
2010) 4200 (2 J. In- 
bh ter. 
„ | 
5. J. 5 5. aw. p 
30. 712 7 1 10 
20 20 


Here it is plain that becauſe 600 dw. 130 Penny- Weight. 
| 7 | 


the 7 5 10 dw. are reduced into 

Penny- Weight 

be ſo. too: Alſo that the Quote 

is of the fame Denomination 

with the 2d Number, viz. J. 14; 

77 being reduced as aforeſaid, 
1714. 


, the 30 5 muſt 


600) 1080 (1 J. 
Ei 


; — 
O 


p ; 1 


| Caſe 6. If 25 Ounces of Ambergreace coſt J. 32: 6: 8, what 


will 2 Ounces coſt ? 


* 


36 | Ruiles of Papertimn: Ong. I. 


See the Opera- r 
tion, where the 2d 208 ene: . g 
Number in its leaſt I % 309709) ii | 
Denomination. be- — 
ing 12560 Pence; 1046 5, 
therefore the Quote 12 

82 12300 ce 


25 281 — . 17 Pence. 


\ 


120 or l. 4 3 : 85 the he Anſwer. 


20 


I. The Single Rule of FOR FIERY | 
This teaches, upon a due ſtating of the 3 Numbers, to find a 2 
4th ; which ſhall bear ſuch a Ratio to the 2d, as the iſt does to the 


3d Number. | 
Queſt. 1. How much Matting of 2 Foot broad will line a Gar» 


lery which is 5 Foot broad and 40 Foot long? 
To ſtate a — in 


_ Rule, broad. long. broad * 

. Put down the Num- 7. 40 2. 140. 
* which has the ſame 799 
Denomination as that re- — | 
quired. 2) 280 (140 = the Anſwer. 


2. Towards the left hand 
put down that Number And as 140. 40: : 7. 2. 
which is joined in the Senſe 
of the Queſtion to the laſt. 
3. Put down the other which has the ſame Denomination as that 
towards the left hand. 


Then to find the Anfwer by this, 
Rule.] Multiply the 2 next the left hand one in the other, and 


divide the Product by the 3d, or that next the "Oe hand, and the 


Wien is the Anſwer, _ 
ence the Reaſon is evident why this Rule is s ſank to be Newer 


becauſe the leſſer the 3d N umber 1 is, the greater is the 4th ; 4 ut in 
irect 


F ; g * — 3 1 12 ö 
* A if * \ & . y ts : LO ” WS = - ö 
— 4 4 F 7 - % + ow - — " « » 5 * os . os « 
2 p = TE — 2 L * . * "*- 4 * 3 4 r RE AE. 3 2 Sg — * 2 n 5 4 3 
SEE IS , 8 1 2 res ö 2 2 2 = n 3 ii ** ns: 3. La p 
2 2 2A. G . 8 = bas WP, 2 J oo erty - 8 wh I * * 1 A . 1 — * 
SY br 2 . 0 - 2 mY þ a "af rr, \ by k 


= by - 4 > n > * — - 7 
* * . I — PI 8 
n 
A Tm (lh. cl * bo. hs * 
J 
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Direct Proportion the greater the 3d is, the greater is the 4th 


Number. 


So that by this Rule it is eaſy to know when a Queſtion is to be 
ſolved as Direct, and when it is Reverſe : For when the 3d Number: 
is leſs than the firſt, and yet requires more than it does, or being 
more, requires leſs than the firſt requires; in theſe Caſes your Pro- 
portion is Reverſe, and ſo you are to work by the laſt Rule, 

Example 2.) How much Ground | 
in length, being 12 Perches broad, broad. long. broad. 


will make an Acre? 4. 40. 18. 

To do this, conſider that 4 4 5 
Perches in breadth requires 40 — | 
in length to make an Acre 12) 160(133 Perch. long, 
therefore ſtate and work as per 1 for Anſwer. 
Margin. — | 

But altho* Writers have pre- 40 
ſcribed the foregoing Method fol- 


ſtating a Queſtion, as being very ain 8 
natural, and thereby have made it neceſſary to make this a diffe- 
rent kind of Operation and Proportion; yet I ſhall ſhew 


How to reduce Queſtions commonly ſaid to be in Reverſe Proportion 
Pit] Ny3it-5 into Dire. © | | 
And this is only to conſider (to inſtance. in the laſt Example) 
That as (12) the Breadth on which the Anſwer depends, 
Is to (4) the Breadth belong- 
ing to the Length given : : Breadth. Bread. Length. Len, 
So is (40) the Length given, . 40. 134 
To (135 the Length required. I ITE | 
Here the 4 Numbers are in Direct Proportion, becauſe the Pro- 
duct of the 2 Means is equal to that of the 2 Extremes; which, by the 


2 ſerves for e of this Direct Proportion, But in the Reverſe the 


roduct of the iſt and 2d is equal to that of the 3d and 4th Num- 
bers; which proves the Reverſe Proportion. | 


III. The Double Rule of Direct Proportion. 


This is when a Queſtion requires to be twice ſtated, and has two 
ſuch Operations, as under the ſingle Rule. For Example, 
If I give gl. for the Intereſt of J. 100 for one Year, what Intereſt 
will /, 700 gain at that rate in ſeven Months? Þ 
I 


CT: Rules of Proportion. Cnae, H. 
1 ſay, If J. 100 require l. 5, what 1. I I. 

will J. 700 require in the ſame time? 100. 5:: 700 

Lou find as per the Margin that it will nr 5 

Shed o | L 3500 


 2dly ſay, If 12 Months require l 33, Mon. I. Mon. 
what will 7 Months -require ? Work 12. 357 


and you find the Anſwer J. 202, or - ae 

„ bo — . 
And by the ſame Rule you may find | 12) 245 (205 

the Intereſt of any Sum for any Num- 953 

ber of Days; as ſuppoſe J. 700 for 119 5 

Days. | 


For a Year, by the firſt Operation, Days. Days. 
the Intereſt is J. 35 : then in the ſecond. ' 365. 35 :: 119 
Working ſay, if 365 Days requires a 

I. 35, what will 119 Days require? - Yowll find the anſwer to be 
L 11 : 8: 2: 2385. _ | | Tong Enn 


IV. The Double Rule of Reverſe Proportion. 
This is alſo performed at two Operations, the firſt Direct, the 


later Reverſe. For inſtance, e, SCRE 0, 
What Principal will gain J. 20 in 7 Months, as the Rate of 


5 per Cent? | | 

The iſt Anſwer r. e Pradc. 
is, that 8 J. iſt ſay 5. r 
Principal will raiſe | | E Ihnen 
the204 in a Tear. Mon. 33 * * 


The 2d, or An-  2dly ſay 12. 8: 7. 700 
Twer to the Que- | 2 88 ER. 
ſtion, is, That J. 700 is the Principal that will raiſe the Intereſt 
J. 204, in 7 Months: by multiplying the 2d Number by 12, and 
dividing by 7. Note, This proves the firſt Queſtion in the third 
Head above. * 


V. The Rule of Proportion by 5 Numbers DireD. 
This Rule hath 5 Numbers given to find a 6th. It is the ſame 


with the double Rule of Proportion Direct; only whereas _ was 
85 a | one 


. 4 - tl th "4 „ E ae; WV * 3 A - > Ctr ens 
ä N 2 5 d . 4 . 2 0 * * . 

1 a } _ SALE”, — ö — * - * 2 F 7 > 7 * 5 Ds * hu 4 * 1 as » wy & „ - 

5 — » a SS. ? * 54 - 5 ? * LT. Vin 7 = - x * . * —_— 9 0 

Le | > EF 1 1 . . \ ** — 5 *% r — 3 N N cr 2 CITI, <a i a pb _ 
. th x _ „ 3 Aa. we Sx" 4 . > 1 * A "id. 4 * 4 1 - * e Wits — AF: 2 - "4 * 1 b * 6 * 4 D \ > 4 Bats a n A * 

. SS» 2 2 : 4 l AS nd bas * n . ** * 7 N T3. —7 * 8 4 2 : 7 * 5 n . 0 1 — * 1 2 "=" * 3 8 n = 
. - - +. M63 . r by 4 ** 1 p RT. 7 * 1 4 3 — * * 8 — a, "oe" - 4 % "4 ©, >, > 4 n 0 42 i - "SL. 
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done by twice ſtating the Queſtion, this is done by one ſtating : 

the Rub, for which is to — 5 Numbers as followeth. - Where tis 
obvious, That the. 3d muſt be of the ſame Denomination with 
that ſought ; che 1ſt and 2d are the 2 on which the 3d TORE ſo 


that the 4th muſt be 
of the ſame Denomina- 7. Prin. Time. J. Int. J. Prin. Time. 


tion with the 1ſt, and 100. 12, 5. 700. 7 
the 5th the ſame with 12 mo” mii 

the 2d. 1 | I | 8 5 1 | 

Example.) What is 1200 = the Di- 4998 

the Intereſt of . 7000 © e. >} mtg 5 
for 7 Months at the — ' 
Rate of 5 per Cent. per 120024800 (204 = the 
Ann.? By the Work a Js | Anſwer 


in the Margin, you ſee 
We Rule for the . is, Multiply the 3 Numbers ; next the 


right in each other for a Dividend, and the 2 next the left hand for 
a Diviſor, and the Quotient is the 6th Proportional ſought ; as ap- 
rs in the Method, by double ſtating under Head 112 
Aud to prove ibis; The Product of the iſt, 2d, and sch, is RE 
to that of the 3d, 4th, and 5th. | 1 
Queſt, 2.] If 1000 f 4 
Men in 24 Hours can Men. Hour. Fee cet. Men. -Hoays 1 
dig a Trench 18 foot 1000. 24. 6 | COL 
broad, 9 deep, and erode heoH #75 ac 
500 lo what length — 
of the like Trench can 


= 
* 
1 
- 
2 
= 
. 
"2 
* 
9 
1 8 
* 
117 
„ 
3 
#1 
* 
4 
<< 
* 


4 youu Men dig in 10 - ig 
7 ours? The Anſwer oog — {02 
Y as per Margin, is 24900) 49000000 (20414 foot- 
7 20413 Feet. D. N $3. L Anſwer. 
q Whence it appears — 18 
4 That as the Product 01 | 100 
= oftherſtand2dNum- _ ©: + 1 viel 1 42 
'N ber is de che 3d: a ·˙ km 11 uni L497 - 
4 is the Product of the — — 

4th and 5th to the 6th. re 


Number, Vhicb alſo ſarwes 10 reve the Rule 612 
For as 24000. 500 : : 98000, 20413, 
And 24000 multiplied in-20413 is equal to g8000 maltiplied by 


5005 8 Viz, 49000000, as per "> 6, of Geom. Progreſſion, _ 


I 
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VI. The ſecond Variety of the Rule of Proportion by 5 Numbers. 


This | is commonly called the Rule by 5 Numbers Reverſe. 
Example.) How many Men can dig. 24014 feet in 10 Hours, at 


2 rate of 1000 digging 300 feet in 24 Hours. State * Aaelion 
thus : 


Men. Hours, Fe eet. Feet. Hours. 
1000: 24: 500. 1 10. 


i. e. If 1000 Men i in 24 He dig a Trench or 500 F eet in lengehy 
how man ny Men can dig a Trench of 20413 feet long in 10 Hours? 
To anſwer this, multiply the 1ſt, 2d, and 4th Numbers together 
for a Dividend, which divide by 5000, the Product of the 3d and 
* N and the Quoriear | is "ou Men for n in 


VII. 4 third Variety of the Rule of Proportion by. 5 Numbers, 4 


This (alcho* omitted by Authors) i is ay likely to be uſed. as the 
laſt: far (to put the ſame Queſtion again, that the varying may 
the better appear) 

If 1000 Men in 24 Men. Hours, Feet. Men. Feet. 
Hquzs.{can, dig 30 1000: 24:51/ 500, gon: 20415. 
foot of a Trench, (as 


Mena. under the 5th Head above 9 in hom many Hours can 
9800 


en dig 20414 feet (of the like Trench)? 
Rule.) Mukiply the 1ſt, zd, and 5th together, produceth 
45000000 for a Pividend: Then multiply the 7 and Ath toge- 
ther for a Diviſor, which i is 4900000. So the Wos * 8 "OR 
as a the two. Caſes above. 

ft Caſe the Feet to be digged was fought, } 

and found — 

"RE 3 2d — the Number of Men to dig the lar- 
, þ ger Trench in the leſſer Time, and found 


3d — the Time in which the larger Num- | iy. 
ber could dig the larger Trench, and found 2 Hours, 
For Proof of the 2d Variety or Kind of Proportion by 5 Nunturs : The 
err Iſt, 20, and 4th, is equal to that of the 3d, 
5th, OE; 
Ad for Proof of the $4 Vatiery: The Product under the 3d, 4th, 
and 6th, equal te tur el the iſt el and g- _— 05 


. Sa. e . 
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VIII. Of Duplicate Proportion Direct. 


This differs from the fingle Rule of Proportion Direct, in chi: : 
2 of the 3 (the 1ſt and 3d) requiring to be ſquared, when that 
ſought (or the 4th Number) is 'not a Square, and 1, viz. the 
middle or 2d Number, when that ſought is a ſquare Number (or 
one whoſe Root mult be extracted to give the ſpecifick Anſwer). 

Or elſe it is when the Ratio is as the Square TY is to 
that of another, Sc. | 


* 


Examples. 


The Diameter of a Circle being 2, the Area is bee: — 
What is the Area or 
ſuperficial Content of a The Sqr. of The The Sqr. of The 
Circle, whoſe Diame- the Diam. Area. the Diam. Area. 
ter is 8? | 4. Le 6 55 
The Rule for ſtating f 
the Queſtion is the ſame as for the! fin le Rule Direct: And the 
Diameters being ſquared as you ſee (4 being the Square of 2, and 
64 of 8) the Rule for performing the —— is the ſame as for ſingle | 
Direct Proportion; for 3: multi lied by 64, and that Product 
divided by 4, the Quotient is go s for Anſwer, For | 
- Euclid has demonſtrated, that Circles are in proportion as the 
Squares of their Diameters; and accordingly; 'by this Proportion 
above we find the Area of a Circle 507%, whoſe Diameter is 8. 
Example 2.) What is the Diameter of a Circle, whoſe Area is 
so ? ſuppoling the Diameter of Circle, gy Area is gn; 
be 2, (as it really is.) 
This is ſtated as per 
Margin, and _ The The Sqr. of The The Sqr. of 
ration done as Area. the Diam. Area. wo Diam. 
fore. For COLT — 4: : SO. 64 


As 2682, (che Area of a Circle) 

ls to 4 (che Square of that Circle's Diameter :) 

So is 50:%%8s (or the Area of any other Circle) + 

To (64) the Square of the Diameter of that Circle. 

9 extract the Square Root of 64, and you have the Auſemn 
VIZ, 

This and the loft Example prove eath other. 


N 2 N IX. 


92 | Rules. of Proportirn. Cnae. H. 


IX. Duplicate Proportion Reverſe. 

. Example.) Admit the Pendulum of our common Clocks is 39 
Inches; (as it is very little more) we know that ſuch a, Clock vi- 
brateth Seconds (or 60 times in a Minute). Now what is the 
Length of a Pendulum that vibrateth Half - Seconds (or 120 times 
in a Minute)? | | | 55. 
Queſtions under this Rule are moſt naturally ſtated as in ſingle 
Reverſe Proportion above; and being ſo ſtated, muſt be ſo wrought 
after the Vibrations are ſqua- 3 n 10 . 
red. By this State it appears Vibrations. Inches. Vibrat. Inches. 
that the Proportion is Re- 60. 39. 120. 92 
verſe : for if 60 Vibrations | 
require a Pendulum 39 Inches long, *tis plain that a Clock, whoſe 
Vibrations are 120 in a Minute, muſt have its Pendulum ſhorter 
(for the longer the Pendulum, the fewer the Vibrations in a Minute; 
and the contrary): therefore more requiring leſs, ſhews the greater 
Extreme (or 120) muſt be your Diviſor, as appears by what is ſaid 
under. the firſt Example of fingle Reverſe Proportion. So that mul- 
tiplying the Square of 60 = 3600 by 39, and dividing the Product 
by the Square of 120 = 14400, the Quotient or Anſwer is 94 
Inches. i AG VLA TO | 40 Th. i EC | 
Example 2.] A Pendulum of 39 Inches vibrating 60 times in a 
Minute; how: many times does that Pendulum vibrate in a Minute, 
whole Length n _ 25 Sa: * | "Th | | b 

Here, by multiplyi e Sqr. o | e Sqr. of 
the two firſt — = Inches. the Vibrat. Inches. the Vibrat. 
left hand together, viz, 39. 3600. 914 14400 
39 and 3600 = ( the cy e iT 
Square of 60) and dividing the Product by 94 (as taught in Divi- 
ſion of Vulgar Fractions). the Quotient is 14400, the Square of the 
Anſwer: therefore extract the Square Root of 14400, and you'll 
find it 120 = the Number of Vibrations in a Minute of a Pendu- 
lum whoſe Length is 94 Inches. & To 15: (1496 1717 | 

Example 3.) Admit a Body on the Surface of the Earth (or 4000 
Miles diſtant from the Center thereof ) weigh 20 Hundred weight, 
what will that Body weigh if it were 12000 miles above the Sur- 
face, or 15000 from the Center of it? State your Queſtion thus; 


Miles. C. wt. Miles, 
4000 20 16000 


Multiply 


* 

Sgr. III. Rates of Proportion. 93 
Multiply the Square of the 1{t by the 2d, and divide the Product 

by the Square of the 3d, and the Quote is 1; C. Which ſhews, 

that a Ton weight, if 1 2000 miles high, will weigh but 14 C. and 

if 189314 miles high, *twill weigh but a Pound, by the ſame Rule; 
So likewiſe the Velocity of Swiftneſs of Deſcent is alſo in propor- 
tion to a heavy Body's diſtance from the Center of the: Earth in 

4 duplicate Ratio: for the Celerity of the Fall on the Earth (or 
4000 miles from the Center) being 16 foot in a Second; if the 
fame Body be 16000 miles from the Center, it will fall but 1 foot 
in a Second, as you may eaſily prove by this preſent Rule, as a- 

boveſaid. | | . 1 

I have given an Example under the ſingle Rule of Proportion Re- 
verſe, how theſe laſt, Sc. may be performed as in Direct Propor- 
tion, by ſaying (in the 2d Example) | 

As t to 39 : : ſo 3600. to 14400, whoſe Root is 120. 

But then this neither agrees, as to ſtating the Queſtion, with the 
Rules given for that purpoſe under the ſingle Rules Direct nor Re- 
verſe, and conſequently theſe Queſtions are moſt properly and na- 
turally to be performed as directed above, as agreeing with the 
Rules given for ſtating and working ſuch Queſtions. 


X. Triplicate Proportion. 


As in Duplicate Proportion the Ratio is as the Square of one 
Number is to another Number, or the contrary ; ſo this kind, the 
Ratio is as one Number is to the Cube of another, or as the Cube 
of one Number is to ſome other Number. 

Example 1.) If a Sphere (or Ball) which is 8 Inches Diameter, 
weighs 48 Pounds ; what will another Sphere of the ſame Specie of 
Matter weigh, whoſe Diameter is 4 Inches ? e OA 24 

Thi is a ſingle direct Pro- , e DONOR of 
portion, (working with the The Cube of ß itt The Cube of 
* ll. iameters) the Diam,8. Weight. the 12 4. 
where the roportional is 12. 22 4. 
found tþ 6. Bayes : 2 | 

As 512 = (the Cube of the Diameter 8) is to 48 Pounds weight, 

So is _ (the Cube of the Diameter 4) to 6 Pounds, the Weight 
required. p 5 

Example 2.] If a Sphere weighing 48 IB. be 8 Inches Diameter, 
what is the Diameter of another Sphere of the ſame Matter, whoſe 
Weight is 6%? wy 
: re 


| 4 | . 
94 Rules of Proportion. Caray. II. 

Here by multiplying the 2d t# the The Cube of i the 
and 3d Numbers ans, and Weight. theDiam.8. Wei oth 
dividing the Product by the 1ſt; 48. 312: $ 
the 4th Proportional is 64, che E le | 
Cube Root whereof is 4 = the Anſwer. For | 

As 48. Pounds weight is to 512 (the Cube of the Diameter : ) 

So is 6 Pounds weight to 64 (the Cube of the Diameter ſought) 
whoſe Root is 4. 

And as the Weight, ſo the Solidity of Sphezes 1 is found by the 
ſame Ratio. 

Example 3. ] Ad- The Cube of The Soli- The Cube of The So- 
mit the ſolid Con- ihe Dram. 2. aty.  theDiam, 4. aty. 
tent of a Sphere 8 4% : 64 33 e 
be 41 , whoſe 
Diameter is 2; what is the Solidity of another Sphere, whoſe Dia- 
meter is 42 

Here you ſee that As the Cube of the Diameter 2, viz. 8. 

Is to the Solidity of that Sphere 4e ꝙ 
So is the Cube of the Diameter 4, viz. 64. 
To the ſolid Content of that Sphere, viz. 
33 dd. 

Example 4.] The Diameter of a Sphere being 2, whoſe Solidity is 
4% 3 what is the Diameter of another Sphere, whoſe Solidi * 
3 Anſwer 4 ; ener yr was: 64: x erg 8: 

33 64. 


XI. Harmonical N 


In this kind of Proportion there are 3 Numbers. given to find 4 
4th, which ſhall bear ſuch direct Proportion to the firſt; as the Dif- 
ference between the 3d and 4th bears to the Difference between the 
1ſt and 2d. 

It is called Harmonical (or Mufical Proportion) probably by 
reaſon of the double Ratio of the Numbers among themſelves. 
The Rule to find the 4th Proportional, is, Mukiply the 1ſt and 
3d together, and divide the Product by double the 1ſt, iſs the a ; 
and the Quotient is the 4th Number required. 

Example.) What is the 4th Proportional ner to theſe 3 


Numbers 7 : 10:12? Anſwer 21. 
See 


» i” 
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1 the Work in the Margin. 7 10: 12:21 
For | Proof of this, as abovelaid : 8 "+: - 
. 19): ag 


That is, as 21, the 4th Number Product 14 
(or that required i in the Queſtion) Leſs 10 © 4) 84 (21 


is to 7 (the 1ſt Number) fo is {APE 
the Difference between 12 and | Reſts 4 4 4 
21, viz. 9. to the Difference be- (a — 
tween the ft and ad, or 7 and ary, WF. 
70. VIZ, 3. 1 72 


Hence as a Corollary it wil appear, that double the iſt Num- 
ber muſt exceed the 24 Number, otherways you'll want a Diviſor, 
and cannot find the YER umber without the Arithmetic of 
ORR: | 


X Sefuiplicat Proper," 


In this kind of Ratio the Square of one Number is in proportion 
to*the Cube of another, and the contrary. 
It is uſed in finding the Diftance of the Planets in the Solar Sy- 
ſtem from the Sun their Center, about which they revolve: For 
As the Square of the Time in which any Planer finiſheth its Pe- 
riodical Revolution, | 
ls to the Cube of its Diſtance fro the Sun : 
So is the Square of any other Planet's Time 
To the Cube of its Diſtance, Thus 
The Earth finiſhes i % And is Din Ke 
e niſhes its | | its Diſtance} 7; 
r — — 73651 From the 86 F .. #000009 
' Mars — ' — 625 — — — about 130000000 
ET NT 


| Sxem, IV. | Rule of Panter 1 


1HIS i is a briefer Merha$df cating up any Quantity of Mer: 
chandize than the Rule commonly uſed) of Proportion or 
—— And *tis done by conſidering what even Parts of 


a Pound the given Price i is, or r is reducible to, and then framing 2 
Rule ws lac 


It 
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It is called the Rule of Practice becauſe of its excellent Uſe in 
the Practice of Merchandize, for diſpatching many Computations 
with much eaſe and in a ſhort time. 8 A 

1 ſhall not trouble the Reader with ſhewing him a Table of the 
even Parts of a Shilling or a Pound, by reaſon I have given an intire 
Table, with the Fabrick thereof, at the end of Diviſion, and have 
reduced the whole Bulineſs of Practice into Rules ariſing graduall 
in the Value of the Integer in ſo regular and copious a Method, 
that any one may eaſily find his Rate or Value of the Yard, Ell, 
Pound, Ounce, &c. and right againſt it a Rule how to perform the 
Operation after the beſt and, moſt conciſe manner. And he will 
generally know which are the even Parts of a Pound by the Short- 
neſs of the Rule, being only one Diviſion required to bring the 
given Number into Pounds reſpectively. I have marked the Ali- 
quot Parts of a Pound with A. P. L. in the Table: And I think I 
may affirm, that this moſt copious, regular, and ſhort Way of 
Practice, was firſt (and only) ſhewn by myſelf, where I take no 
notice. of the Parts of a Shilling, but of a Pound only. 

The main thing that makes the Rules of Practice preferable, is 

_the performing the Operation mentally, without putting down any 
Figures. but the Quotients or Anſwers for the moſt part: And this 
Is = by chuſing proper. Diviſors, few or none of which exceed 
12; to which Number incluſive my Multiplication-Table foregoing 
extends, and is ſuppoſed to be. perfectly in the Reader's memory. 

But before I proceed to the Tables, it will be neceſſary to give 
theſe previous Caſes. | SR, of 

Caſe 1.] When the Value of the Integer is 2 5. you have the Anſwer 
by only cutting off the Units place (or dividing by 100 V being 
the roth part of a Pound; and the Figure in Units is ſo man 
two Shillings. Thus 34765 Ells at 2 5. each is J. 3476: 10; choſe 


to the left hand Units place being ſo many Pounds, 80 alſo 9734 at 
25. is l. 973: 8: — and 875 1s l. 87: 10: — 


Caſe 2.] From the laſt Caſe 


x! follow, that if the Price is an 

even Number. of Shillings for the e whole Parcel will be half ſo 
many-Shillings as the Value of t Nit is, multiplied in what ſach 
Parcel would amount to at 23. Thus 7876 at 18 5. is J. 7876 at 


2 5, therefore it is 9 times that at 18 3. So multiply * by g thus, 


9 times 


4 


Srecr. IV. Rules of Practice | 07 - 
9 times 6 (cut off) is 54 two Shillings, put down 8 5, and carry 
T5 ; then 9 times 7. is 63, and 5 carried is 69; and ſo proceed to 
multiply the 78, and you will find the Anſwer to be l. 7088 : 8 : O. 
And by the ſame Rule 19468 at 16s. is 1.15574: 8 : 0. I fay 8 
times $ is 64, twice the 4 is 85. and carry 4.6, Sc. Likewiſe 

97357 at 145. is l. 68149 : 18 : 00, Cc. 
 * Caſe3.] When the Value of the Integg 135694 
or Unit is 15. what is the Value of [ 
135694 ? , 1 | 

You muſt take a 20th part, cutting Anſwer J. 678 4:14:00 
off Units place, and taking half what | 
reſts to the left hand, as half 13 is 6, 1 of 15 is 7, 4 of 16 is 8, and 
2. of 9 is 4, and the 105, remaining, and the 4 cut off is 145. be- 
cauſe the Value at 1 s. per Unit is half as much as at 25. 

Caſe 4.]: When the Price of the Unit is 64. take a 4th of the given 
Number, which ſuppoſe 17372, cut off the 2 from 17372, and 


take a 4th of the reſt : So the Anſwer at one Work is J. 434: 6 5: 
for 12 Sixpences remains. For 4 in f/ is 4, 4 in 13 is 3, and 4 in 
17 is 4, the 4347. . 8 
Caſe 4. ] When the Price of the Unit is 4 d. and you are directed to 
take a Goth part of the given Number, which | | 
ſuppoſe '—— . r. — — 5567 

Here the Units place being cut off, I take | | 
a 6th of what is to the left hand the daſh, | 
thus 6 in 55 is 9 and reſts 1; 6 in 16 is 2, 6 is l. 92: 16: 8 
and there reſts 4, which with the 7 is 47 | 
Groats, or 155. 84. the Anſwer. ; 

Caſe 6.) When the Value of the Unit is 3d. and you are directed in 
the ſubſequent Rules to take 3% of the given Number, which ſup- 
poſe 7539 cut off the Units place, an 
take 8 of the — Figures, as 8 in | 7539 
75 is 9, 8 in 33 is 4, and 19 Three-pences 1 
(or 45. 9 d.) over. 


| Caſe 7.] When the Price of the Unit is 2 d. & is1.94.:4:9 
and you are directed to take :5o of the — — 


given Number, which ſuppoſe 197393 cut 19739 
off the 9 in Units place, and take £ of the g 1 
reſt: ſo 12 in 19 is 1, 12 in 77 is 6, 12 in 


53 is 4, and 59 Two-pences reſts, or 9.5. ' tho =. 164:9:10 
10d, And that the Remainers in theſe | f 
O four 


%. 


„ 80 Nales of Practice:: CHAT. II. 
ſour laſt Caſes may not, when large, ſeem difficult to caſt up, 1 _ 
Indo this little Table 12 Remainers in Shillings and Pence. 


© 
= "= 
#, 
. 


* 9 
* 8 „ 
R * N 
EE 


' | Remainers.|Two-pences. Three-penees. Four-pences. tx-pences. | 
10 | 15.84 | 25. 64] 35.44 | 55.04. | 
„ SE. a 0 Re Mt 
„ BG; 5.0 4 B+ MST; oe: +: 
8 X Þ 8 1 ah 2s . 2 
. 12 6 16 8 ' | 
'F 60 | 10 © 8 "4 
k 70. 1 II - 8 b EF: 6 1 ef 44 4 1 39% 
a bs __ WIT 
1 2 110 | 18 4 . . 5 3 


Thus "i this Table "up 47 - Grogts which 8 in the «> 
Caſe above, is 155. 84. for 4 under Four-pences i is 135. 46 and 
7 Groats (or 23. 4 d.) is 155. 8 d. i 


- Note 1. That the Remainers are of the fame Denomination with 
the Dividends: As in the Example to the 5th Rule I ſuppoſe in the 
firſt Operation the Dividend/ Two- pences, and therefore dividing 
by 120, I find 47 Two-pences remaining, or 75. 10 d. And what 
remains after in taking any part of the Quotients, are Pounds, Shil- 
lings, or Pence, as Thoſe Qu uotients = The Caſes above, and' 
the Rules and TER following, make this very evident. 


n 12 
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Rules of Pratfice: 3 859 


TheV alue of Here followeth 149 Rules (nd 2 or ſuch 
[4 


tte Pound, at ſeem the mot difficu 


) for the working Number 


Ell, Yard, by Practice to give the Anſwer in Pounds, &, of 
&c. 2 the like not extant by any other Hand. Rules, 
l Ts « CF» | 0 K 
A. P. L. t 2 Take go of n of the given Number (of 575 thereof.) I 
A. P. L. 2 Take an goth of a 6th of the given Number — — — 2 
A. P. I. 3 Take g, of & of the given Number (or ; 4% thereof) —— 3 
A. P. L. oo: 1:0 Take à 2oth of a 12th of the given Number, or take an 
= "x20th and deduct j thereof — — — — — 4 
A. P. L. 1:1 To g of 120 of the given Number add a 4th of that?; — 5 
A. P. L. 1:2 Take a 20th of an 8th of the given Number, or 13. — 6 
82 1:3 From-120th of the given Number take an Sth of that 5 > 
| Re: 120th — — — — — — — 
A. P. L. 2:0 Take an 120th of the given Number. 3 
| 2: 1 To an 120th of the given Number add an 8th of that 
N -—— 120th: pos | — — — — 19 
A. P. L. 2:2 „ of the given Number add 3 of that r2oth, _ 
; ", 5" m_ —— — — — — — 
223 From an $oth of the given Number take # 12th of 
that goth | — | : — <F 
A. P. L. Mb 7 o Takean $oth of the given Number, as fer Caſe 65 — — 12 
31 To an 86th of the given Number add 2 12th of that 80— 13 
3 3:2 To an gotli of the given Number add a 6th of that 80 — 14 
A. P. L. 3:3 To an 80th of the given Number add à 4th of that 7 
ZS Both, (or take a 6qth) — = = — 8 5 
A. P. L. 4:0 Take a both of the given Number, as per previous Caſe 5. 16 
Ys ' 4:1 To an 120th of the given Number twice put down, 
Ls add an 8th of 120th — — — *. 
4:2 To a both of the given Number add an 8th of that 66 — 18 
423 To a Soth of the given Number add an gth of that 
c a 5 ber Soth and 4 that 8th * — — — — 19 
A. P. L. 5:0 Take an 8th of a 6th of the given Number or take 4, — 20 
| 5:1 From a 4oth of the given Numb. take an 8th of that 40 21 
5:2 From 4 40th of the given Number take a'12th of that 1 
Ot — — —— 
325 Fomn an Soth of the 25 Number twice put down, 
n take a 12th of an 80 5 23 
4 . 6:0 Take a 40th of the given Number, as per previous Caſe 4. 24 
| Lf Example to Rule 5. Exampre to Rute 17. © Example to Rule 23. | 
7 x hr fo 1 d. 19. , | 11 at 4d. 1 gr. | | "93g at 5d. 3 r. 
120 =4. 164: 7:10 fie TE: 7: > 1111329 
x of that J. 82: 3:11 4 ditto J. 78: 2:8 pad] ditto 111139 
of that /. 20: 10: 114 8 [Lof ito J 9:18 :4 Sum, J. 223: 7292 
+ 1 8 * N. 
Sum, J 102 14: 10% Sum, 168 : : 8 Aa. of. go, =: 6: 14 ded 
1 the Anſwer. 1 444. Reſts = 214: 1:44 Anl. | 
Q a. :: * N 


1 Rules of Practice. CA. II. 
e . 
of th The Continuation of the Table wy Rules for the Number 
2 4 2 Hort Work of Practice, &c. as before. $4 4 
d. 
6 : 1 "Wk zock of the given Number twice put down, add add 
a 12th of an 80th —— 25 
6: 2 Toa 4oth of the given Number add a ach of that at goth 26 
6: 3 Toa goth of the given . add an 8th of that Toth 27 
7:0 Toa goth of the given umber add a 6th of that 40th 28 
7:1 To a goth of the given 3 : 
| ds th of that 3 : _ 
. 37 f of the given Number, add a 4th th of that 40th 
f os eo ike 52h, ; N ; =; thy 
: o a 4oth of the given Number add a 4th of that 40th, 
. and a 6th of that 4th 9 — = 31 
A. P. IL. 8: o Take a zoth of the given Number — 32 
52. 98: 1 From an Soth of the given Number put hw wy = 
times, take the 4th of an 8s ot 33 
" 8 : 2 To a Goth of the given Number, r, put down twice, add 
| an 8th of a both —— 34 
—- 8:3 From an Soth of the given Number thrice put down, | 
Y take a 12th of an got 33 
9:0 Toa 4oth of the given Number add half of that 4c 7 36 
9:1, To an 8th ofthe given Number thrice put down, add a 8 
„ 8 A es A eee pace co x 
238 o an 80th o e um ce put 
1 add a 6th of an * — OE 38 
9: 3 To zu Soth of the given Number xr thrice put dc oat down, add add 
— 36 2:28:48 fan $0h. wo— 39 
A. P. L. 10: © Take an 8th of a 3d of the the given Number, { (or a vr a 24th 40 
Fs * WS t.) n 
- 902 a of the given Number add a. 4g of that that t 30, : 
A2 _ andanSthofthat qth _—— — any 
10: 2 From a 20th of the given Number take an 8th of that 20 42 
10: 3 Toa goth and a Goth of the — Number add an 8th 
a of that 40th — 43 
.11: 0 From a aoth of the given Number take a 12th of the 20 44 
11: 1 From a 40th of the given Number twice put down, 4 
ne an Sth of a goth —— — —{F 5 
11: 2 From a 4oth of the given Number twice put — 46 
take a 12th of a 40th — 
13: 3 To a zoth of the given Number add an 8oth, and a a? 47 
| 4th of that Both ——— — — — 
＋ 31. Example to Rule 35. | Example to Rule 45. q 
"7238 at 74. 39. 1 at 94 I gr. 7 at 11d. 1 gr. 
= J. 180: 19:0 n 80th 19 27 3 a 40th = 47 78 Lad 
| ade job 45 4: 9g 8 ditto — 49:2: 3 —— An 
e 292 S 8: 3, 1 of A EIA 
Wer, 2 1 O oO 82121 4 _ : a . 
* . * TE ts Sum, UU reſts LN 


Ralle of Pratfice. = .abi 


erer w. 


TheV alue of 
2 _—_ A Continuation of the Table of Rules ed "5 Number 
1. * ſhort Wark of Pratiice 227 
go ; 
A. P. L. nl 10 5 Take a 20th of the given Number, (as per previous Caſe 3.) 48 f 


120 1 Toa 4oth of the given Number, and a half of chat ph, 

ttt:tice put down, add a r2th of one of the + 4. — 

1: 0 2 To x goth of th given Number twice put down, add a 

* of a 40th  —— — — 1 

3 Toa «40th ofthe given Number toy W down, add an 

8th of a zoth — 51 

:1:0 Toa 20th of the given . add a tack: of that 2c 20th 52 

:1:1 Toa 2othof the given Number add a 12th of that 2oth, 3 -  * 

aAlnd a 4th of the 124 — — 33 

2 To a 2oth of the given Number add an 8th of that zoth 54 
3 To a 2oth of the given Number add an 8th of that 

Z  zoth, and a 6th of the 8th — — — 55 

o To a 2oth of the given Number add a 6th of that 20th 56 
1 To a 20th of the given Number add a 6th of that 2oth 


and an 8th of that 6th — 57 


12:2 To a 20th of the jven Number add a 6th of that 
Ag A⁊oth and a Ath of that 6th ' —::k« —— — $58 
e Tos zoth of the given Number ad a 4oth of it, and 
| - -» "an 8th of the ot 59 | 
A.P.L. 1:3:0 Take half of an 8th of the given Number, ( (or a 16th) 3 60 
. To a 20th of the given Number add a 4th of the 2oth 2 6 
anne and a 12th of the qth  — I 
1:3:2 To a 2oth of the given Number add . 4th of that 
E zoth, and a 6th of the 4th — . 62 
1:3:3 To a 2oth of the * 4 Sous 
OE © = andagthofthatgh — 63 
A.P.L.'1:4:0 Take a zoth of the given Number, nnd double it has 
| put down twice) or takea 15th of the given Number 64 
1:4:1 To 3 of an 8th of the given Number ade a 12th of that 3 65 
1:4: 2 Toa zoth of the given Number add a 3d of that 2oth, | 
and an $th of the 3d — — — 66 
1:4:3 To a goth of the given Number twice put down, add 
2 @ Goth of the given Number and an 8th of a 4oth — 67 
* .1: 5:0...-From. a.12th take an 8th of the given Number — 68 
1:5:1 From a 2oth of the given Number added to z th the zoth, a 
| ; take an $th of that half — 69 
1:5: 2 From a zoth of the given Number added to | half that 
20, take a 12th of that half — 79 
1:5: 3 From a zoth of the given Number added to a 4t th of that | 
| — twice put down, take a 12th of the ſaid 4m. 71 
Example to Rule 67. | xample to Rule 71. 
| bun, to Reis by. 1239 at 164.4 : d. 
" 393 at 1606. F a + 30:19: a 20th J 47: 12:00 
an Sth III 12 5 itto 5 316 a 18: 00 | 
tan8th,7 55 : 16 : '3 a both =20:13:0 ditto /.11 : 18 : 00 + - 
> of the 24:1 xz Of a 4oth * 17: Sum, 71: 8: 00 of 
Anſwer, J. 6: = Sum, 486: 9:5 2 120f a4—: 19: 10 ded. 
: - reſts J. 70: 8: 2 Anf. - _ 


_— 


Rules of Practice. 


The Value of 


5. d. 
9 12 06 Tos 20th wil half that goth. — — 
1: 7 From 2 * — 


| | 12th 
A. P. L. 


1 : 8 Take a fach of the given Number. 
1: 9 Joa 1zthof the given Number add a 20th of that 12th 12th 
1:10 To — of the given Number add a 1oth of that 
I2zt 
1 :'11 | Add an Soth to a 12th of the given Number — co 
A. P. I. 2': 00 Take a 10th of the given Number, as per previous 
. $5.5; eng — — — 
To a izch of the given Number add a 4th of that 12th 
To a 10th of the given Number add a = of that 10th 
To a roth of the ee Number add an 8th of that 


I 
2 
* 
| | 10th * 
2: 4 To «10th of the. given Number : 44 a 6th of that 
5 


10th. —— 


A. P. Z. 


Ne 
0 
== 
N 
= 8 
8. 2 
8. 
5 
3 
8 
25 


: 8. 5 a. roth, of the given N je à 3d of that, 1c toth 


__ 


From a 6th of the given Number take a 4oth 6f Yor 4 


— 12 — — F * © dF 4 l — 


6th 
Take a 6th of the given 1 — — 
* th of Aube given. Number add 2 200th of that 


To a 6th of the the given Number add a 10th of that * 


* 
' 0+. SH. 


Take a 5th of the given Number, (or ſhorter) take 2 
14 Tenths of the given Number — — 
: 3 - Toa 10th of the given Number twice put down, add 
an Sth of aioth  —— — — — 


wy Iv en ee n add a_6th of a 10th —— 


1 28 3 * - 


— 


+ + ee 
. * . ** . oe * 


L 
| 
f 
' 


a. ** * 


= 
9 Jo aGth of the given Number add an 8th of that 6th— 92 
o 


cual. 


the Pounds: A Comtinuaticn of the Table of Rule for the Number 


| Za, Yard, _- ſhort Work of Practice. Rules. 


of 


91 


93 
94 o 
95 


"Example to Rule 73. | Exanple to Rule 88. | RITES to Rule 94. 
_ 1047 at ts. 74 | 95 at 35. 34, | 339 t 4, 34. 


.. OY 0 Jacth= 7 149 34 nth im Log: 18:00 
200 f 4 12, 4 1 7 ded.. ditto 77 18. 


The Anſwer. the 2 


þ of 4,108, 9: 4 9 
Reſteth J. 82 17: 9 Reſteth J. 145 : 


— — — At. Me. ed 


ere #1P%7 —_— — — — —_— 9 — * 
* 


4. P. I. 10: 


— 
0 
o W OOO oO GOOG o 


— 
TY 
o W 0+ 


Rules ef Pratlice: 


Take half the given Number — — _-—— 109 
To half the given Number add a zoth of that half — 110 
To half the given Number add a 1oth of that half — 111 
From 6 Tenths take a 40th of the given Number —* 112 
Take 6 1oths of the given en, as per Ay previous 113 


Caſe 2 * 


To half the given Number add a oath of that } half = — 114 


Take 6 Tenths of the given Number, and add to a 2oth 
thereof —— — 


— p 


To half add a 6th of the given Number —— —= 16 
oy 117 


Take 7 Tenths of the given Number, as per previous 


aſe 2. — — 8 


To 7 Tenths add a 4oth of the given Number — 118 


$zcrT.1V:; 
The Value 
of the cue; Rl for the for Wark Number 
* Pound, Eli, Prafi of 
Tara, 1 2 44 ha we Ruler. - 
J. 
4:6 Toa lech add an ch of the given Number - — — 965 
4:8 Toa 10th of the given Number Inn r add 
2zz3dofa rot — 9 
429 From a 4thof the given Number tal take a 20thof that 4th— 98 
A. P. IL. 5: Take a 4th of the given Number —— —— —— gg 
WP 5: 6 To a 4t of the given Number add a 10th of that 4th — 100 
&:0 Take 3 Tenths of the A e Number, as Wy previous | 
; - Caſe 2 — Les 
LI. 6:8 Take a 14 ofthe given Number — — — 102 
* 7:0 Work for Gs. and 15. as per previous Caſe 2, and 3 —— 103 
7:6 Take an 8th of the given Number, and put it 
. thrice, or multiply by 3. —  —— —— 104 
8: Take 4 Tenths of the e given Number as 2 previous 
| Caſe 2, —— 105 
8 To 4 Tenths add a 40th of the given Namber — — 106 
9:0 To4 Tenths of the given Number add a zoth thereof 107 
9 From half the given Number take a 2oth of that half — 108 


That A. P. L. ſignifies the Aliquot Parts of a Poundy 


14 
15 To 4 the given Number add half of that half, . from 2 
the Siven Number tas 9 — F 19 
Example to Rule 104. | Example to Rule 112. Example to Rule 115. 
559 at 75. 64. | 3565 at 11s. 69. |: 169 at 13 s. [ 
an 8th = 1.69: 17: 26 ene : as'p. Caſ. 2. 6, ioths 101: 8 00 
| ultiply by -.- - 3 [a 40th= 29: 2: 6ded. [a zoth=/7.8: g: % 
Prod. J 209 12: 6 reſts = /. 209 : = 6 And. Sum, /.109 : 17 : ooAnſ. 
or Anſwer, | 


104 Rules Practice: CAT. II. 


The Value | oy \ 
ue %, A, Continuation of Rules for the hurt Work of Mende 
” , f : Ex attic 4 
Tara, 21 Pro . Rules. 
4. d. | 4 
15:6 From 8 Tenths (as per previous Caſe 2.) take a 4oth of the 2 
given Number — — — — N 120 
16:0 Take 8 Tenths of the given Number —— — WA. 
16:6 Take 8 Tenths add a 4oth of the given Number —— — 122 
17:0 To8 Tenths add a 2oth of the given Number — — 123 
17:6 From the given Number take an 8th thereof =m—_ wo — 124 
18:0 Take 9 Tenths of the given Number —— =—— — 125 
18:6 Tog Tenths add a 4oth of the given Number — 126 
19:0 From the given Number take a 20th thereof —— — — 127 
19:6 From the given Number take a 4oth thereof — — — 128 
| Note, That where Pounds, Shillings, c. are the Price of a 
Unit ; you muſt multiply the Units given by the Pounds, and 
work for the Shillings, c. as before directed. See the 24 
Caſe of the next Section. £9 bh + , | 
per Cent. or The following ſhew how Intereſt, Gammiſſion to Factors, Cuſtoms, 
100. 1 &C. is caſt up by the ſhort Rules of Practice. 

1 per Cent. Take the 1ooth t of the given Number, (as Rule 3, | 
a Prop. 3. in Diviſion.) 5 | — 9 3-0 129 
2 Take a 50th of the given Number — — 130 
2 Laake a 40th of the given Number — — —13 
3 To a 5oth of the given Number add half that goth — — 132 
3 Put down a goth of the given Number twice ————— — 133 

42 To a Foth add a 40th of the given Number — — — 134 
5 Take a 2oth of the given Number —— —— —— — 135 

* © Take a goth of the given Number, and put it down thrice (org 6 
7 Add a 20th to a 30th of the given Number -— — — 137 
8 Multiply a 5oth of the given Number by 4 -— — =— 138 


9 From a 10th of the given Number, take a 1oth of the roth — 139 
10 fer Cent. Take a 10th of the given Number — — — — 140 


Eight Examples to the Rules for finding Intereſt, &c, by Practice, viz, 43 
What is /.1341:16: 3 at 1 per C.|What 7.2132 :12: 63at 23 p-C\What 323517: 112at 5 per C. 


Anſw.ſa 40th is 25 6:34 Anſwer. Ia 20th is /. 161 : 15: 104 Anſw. 


too part is J. 13: 8: 


879: 10: 7 at 6 per C. What J. 933: 8: lo at 7 per C. What 671 00: 2 Tat 8 per Cn 
goth = 1711: 20th J. 46: 13: 5+ 40 ja goth J 13: 8:43 15 
Multiply by - 23 g goth J 18:13: 44 * [which multiply by —4 


Produceth 52: 15: 53 Anſwer. | Sum, I. 65: 6: 9+ Anſwer, Prod. J 53:13 : 7 Anſwer. 
& What is J. 472: 14: 54 atg fer Cent. | What 4.1970: 19: 117 at 10 per Cent. 
. a 10th is . 47: * 3 | a 10th is 4, 197: 13 104 Anſwer. 
2 ioth of that roth J. 4: 47 deduct. | | 
1 reſteth = /. 42:10: 104 the Anſwer. | 


| 


——_— 


— — 


dee more of computing Intereſt, in the Uſe of Decimals, Chap. 11], 


Cent: 
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Szer. Iv. | Rules of Practice. 


I ſhall next very briefly ſhew the Uſe of Rules of Practice in ma- 
king Allowance for Tare ; which is an Allowance for the Bag, or 


whatſoever a Commodity is pack'd up in, for ſome things more, 


ſome leſs. The Weight of the Goods, and what contains them, is 
together called the Groſs Weight, and the Weight of the Goods 


alone is the nett Weight. | 


Goods. Allowance per No. of Rules for the ſhort Working, 
| _ the 11216. $238 
Currans — — — — t 16 141 [Take a 7th of thegroſs Weight. 
Almonds, Steel, Hemp — 14 142| Take an 8th of the groſs Wit. 
Allum, Salt-petre, Tallow, 12| 143 wn take a 7th of 
that 8th. | 
Brimſtone, Copperas, 1 ,| |, Take half of a 7th of the 
Copper, — — — 44 roſs Weight. 
Iron Wire, Latten Wire — 6145 Take half of what it comes to 
| - at 12, as above. | 


Cotton - Wool, Lambs-7 | 
I; Tak 
Wool, and Poliſb. Wool, > 4| 146 gf Wege = 7th of the 


Feathers, Hops — — 
Cotton-Yarn 5tbat 100 weight. 147 Take a 2oth, or half a roth 


of the groſs Weight. 

| [148 ]A General Rule ( eſpecially 
Example to Rule 143. for ſudh Rates of Tare as 
are moſt remote from being 
C. gr. Bb. "| Aliquot Parts of 112 5 
Groſs 29:3: 24 at 12 per G 2 as 3, 5, 9, Il, &c.) is 

this. . 
| TR 3: 2::25% | [Multiply the groſs Hundreds 


[ay of that 8, o : 2: 34 ded, from] by the Pounds to be al- 


the Sth.] lowed for 1 C. and for the 


Reſteth Tare 3:0: 234 = Anſw. | Quarters of Hundreds and 


or the — Pounds take a Part pro- 
Nett Wt. 26: 3: ot; the Groſs, portionabl of the Allow- 


1 _ leſs the SS ance per Hundred, and the 


Sum is an eaſy way of gi- 
ving the Anſwer. 


P Example 
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| —_— to Rule 145. We Example 10 Rule 143. done 
according to this General Rule 
Groſs 37: hf 12 at 12 th pr. 148. 


Multip. 3 3: 29 4 
112 15. 


I 
1 ofthat 8,0: 2: 19. deduct from| 
— the Sth. prod. = 2 8 


Reſts = 4:0: 3 = the Tare at] for the 3 ox. 9 

— 12 per C.] theth 24, 24 

1 of that i is 2:0: 13 the Tare at 5 | 
. - per C. Anſ. 6 359% Sum, or 3 C. 

And if ded. 4 r. 231 5 

there reſts 555 2 903 e ek 3 before. 


12 FI 44.4 =» all. A Ad. 
"— 


For Oil impotted there is allowed 18 per Cent. (or 112 5b.) Tare: 
Now ſuppoſe rw 180 Hund. wt. how many Nett Tons and 
Gallons is there? 
The Proof, viz. 
C. 4. 15. 


180: O: o Groſs 1 180 Hundr. Groſs. | 
| 1 3 ply 94 per Nett Hun, 


—ꝛ—— 


Ton 9 : 00 Gall. | 9 72 
| 


* 
M3 
* 


Deduct I2 I 6 2 
Gall. 


Ton th per Gal. 20 189265 (2256 (8 Ton. 
Nat 4. 8 : 240 Gal. Ar.) 252) 


Rule 1:49.] Take a 20th of the Groſs Hundreds, (is have 9 Ton.) 
For every Ton deduct 13 Gallon; ſo 9 and 3 of 9 is 12, and the 
Remainer is the Anſwer, as is proved above. 

Now 18 per Aut. is 124 Gallon per Nett C. therefore what Hon 
dreds are in Units place muſt be multiplied by 123 z. and for the, 
Quarters of C. and Pounds, take a proportionable part of 124 : from 
the Sum of all which, take the 13 Gallon per Ton. 

Another Example. makes this plain; which I am minded to do, 
becauſe it has not been before. 

What Nett Tons and Gallons are in 189 C. 3 . 21 th. Groſs? 
See the Operation. 2 
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: TAR. And for Proof of this Work by 
[. tl ot the longer way, do thus: 
C. 189: 3:21 C. 189: 3:21 
| : | | t6 in a Nett C. 94 multiply. 
Eon. Call. 756 
9: 1123 for the 189 C. 1701 
gi for 3 qrs. deus 92 75 | 
217 for the 21h. 17766 th in 189 C. 
— — 88 ih ad. And in 3 95.2116. 
19124 Sum, Groſs. | or 105. /b. groſs, 
| I2=9 and 3 of 9 deduct.] 15 775 per) 17854 Sum $8 J. thus 
_ q Gall, Gall, 112. 94 : : 105. 88, 
' 9:112 reſts Nett Anſwer, [ 252)2380(gTon. 
* Anſ. 
and 112 hþ reſt, 


. as in the ſhorter way. 
The Reaſon of the ſhort Rule. 
There are two things that ſeem to ſome as Difficulties in the 
ſhorter Way, viz. 5 
1. Why the Hundreds in Units place, the Quarters and Pounds, 
are caſt up at the Rate of 123 per Gent, 
2, Why 13 is deduct- 


ed for every Ton, | 112 = the Groſs C. 
As to the 1ſt, you ſee deduct 18 per C. the Tare. 
in the Margin that in a | | 
Nett Hundred there are _ #94 = the Nett C. 
12: Gallons, and ſome- W 71) (224 Gal. per C. 
what more. And Multiply by = 20 = the 


As to the 2d, you may- 
obſerve from the Work Hund. in a Ton, and it gives 2503, which 
in the Example above, taken from the Ton groſs 252, there 
that the Units place of 1 
C. the Quarters and Remains — — — — — 13 Gal. 
Pounds given, are work'd | 
according to the Nett Meaſure of 121 Gall. per Nett C. But in 
taking a 20th of the Hundreds Grofs, (or half the Figures to the 
left hand the Units place of Hundreds) that half makes more than 
Nett Tons by 14 Gallon in every Ton, as per Margin above; and 
that is the reaſon you deduct 13 in each Ton. | 
* P'2 4 | Note, 


there are Nett 


5 
105 GAIN and LOSS. Cnar. ll. 


Note that Tret is an Allowance in Merchandize of J. 4 at 104 for 
the Duſt or Refuſe of the Commodity; and this is deducted out of 
the Suttle (which is the Remainer when the Tare is deducted). 


Ser. v. Concerning GAIN and LOSS. 


FT HIS is a Rule whereby Merchants or other Traders know 
(when they have bought any Commodity by wholeſale) how 
they may retale the ſame out, to make any certain Gain by the 
whole Parcel, or at any Rate per Cent. &c, | 
Or when any Goods are damaged, they know hereby what they 
ſhall loſe per Cent. or by the whole, in ſelling the Pound, Ell, Yard, 
Ounce, Sc. at any Rate leſs than it coſt. Et 
I ſhall place this and the following Sections relating to the Buſi- 
nefs of Trade, &c. in that Order which I judge moſt proper for 
them to be learnt ; not regarding what Method others have obſer. 
-ved in treating thereof. | 
Caſe 1.] When a Merchant buyeth Goods for a certain Sum, to find 
how the ſame may be retaled to gain a required Sum by the whole. 
Examp. A Merchant buys 15 3780 Nett of Cotton-Wool, for 126/. 
what may he ſell the ſame for per IB. to gain J. 15: 15 : by the Sale? 
Rule. Add J. 15: 15 : — to the Coſt, and 15 i 
the Sum is /. 141: 15 —. Then ſay, If i 3780 7 $ 8 via Wr 
coſt me J. 141: 15 : —, what will 1 I coſt? 37995043; 15 <5 
Divide the Pence in 1417. 15 5. by 3780, and the Quotient is 9 d. 
which it muſt be ſold for per Pound, to gain J. 15; : 15: in all. 
Caſe 2.] Admit I bought 1 5 Bales of Linnen at J. 17 : 15 : per Bale, 
how much muſt I ſell it for per Bale, to gain 10 per Cent. by the Sale? 


Add J 266: 5:0 Bales 15 at 17 J. 155, each, 
J. 26 12: 6 12 


1 1098 
The Value of the | 14S 
ent. — — — ; 
| 7: 10 at 10. 


| You ſee, by Practice, the Value n 
of the Bales is J. 266: 5: — 1.266: 5 Val. ofthe Bales. 
Then as 100 to 10: : ſo l. 266 : 5 1 I. 
to J. 26: 12: 6; which is the Ad- 100. 10.:: 266: 5, 26159. 


vance at 10 per Cent. which added Bales, J. 5. d. Bale. J. 5. d. 
as above, makes J. 292: 17 : 6, 15, 292: 17:6: : 1. 19: 10:6 


Then 
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Then as 25 Bales to J. 292: 17: 6 :: ſo is 1 Bale to l. 19: 1026; 
which is the Anſwer : for 15 Bales at J. 19: 10: 6, is I. 292: 17: 6, 
the Coſt and Intereſt propoſed. | | 
| Caſe 3.) A Merchant bought Broad-Cloth at J. 20 per Piece ready 
Money, and ſold it again for 1.25 : 10 : — per Piece, to be paid at 
the end of ſix Months: What does he gain per Cent. in 12 Months? 
Anſwer, J. 55 per Cent. | | 

Firſt ſay, As 20 the Coſt to J. 5 : 10 : — the Gain: : 

So is l. 100 to l. 27: 10: — the Gain in fix Months. 
Secondly ſay, As ſix Months to J. 27 : 10 : — 

So is 12 Months to J. 55 the Gain per Cent. per Ann. 

Caſe 4.] In Caſe of Loſs you muſt deduct inſtead of adding. Thus 
a Merchant bought 20 Bags, containing 6020 h Nett of Cotton for 
J. 301 ; but being demaged by Sea, he is willing to loſe 10 per Cent. 
What muſt he ſell it for per Pound, to loſe that Sum? 
| Iſt, You ſee by the 
firſt Proportion, that the 1 l. J. Loſs. 


Loſs by the whole will 100. 1O,:: 301. 30:2: — 
be l. 30:2: — which Deduct 30: 2: —. 
deducted from the Coſt, OI + tee 
there remains /. 270 : 18. Remains J. 270 : 18 : — 


therefore as 6020 iÞ | d. gr. 
Cotton is to l. 270: 18:: tþ 6020. J. 270: 18: —:: fh 1. 10: 345 
ſo is 1 h of Cotton to f 


10 d. 3#5, the Anſwer. 
This is ſufficient to ſhew the Arithmetical Work of Loſs and 
Gain: How the Account thereof (or of Profit and Loſs) is kept 


in Books of Accounts, is ſhewn in my Merchant's Magazine. But 
this Book is not intended to be a Treatiſe of Merchandize, but to 


teach all kind of Arithmetic, | 


Szcr. VI. FELLOWSHIP. 


ELLOWSHIDP is the Application of the Rule of Propor- 

tion, ſhewing what ſhare of Gain or Loſs every Merchant of 
thoſe who trade in company ſhall have, or bear in proportion to 
his ſhare of the general Stock; and conſequently by this Rule alſo 
thoſe who have underwritten Policies know how to ſettle their Ave- 
rages, in caſe part of what is inſured be loſt, proportionably to 
what each has ſubſcribed, | 4 
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So that this may be called the Rule of Diſtribution, or (in caſe 
of Loſs) of Contribution, (of the Profits obtained, or of Loſs 
ſuſtained.) | | | 

eſt. 1.] Two Men let to freight a Ship, wherein the firſt hath 
2, the other 7; and when the Voyage was performed, and all 
Charges deducted, the Nett Profits are found /. 480: What muſt 
each have ? 2 

Rule.] In this Caſe divide the whole Gain by the Number of 
Shares, and multiply the Quotient by each Man's particular Share, 
and the Products are the Anſwers, thus: 

8 6) 480 (30 by g is=1 

16,480 : :9. 270 | 16) 480 (30 by g is I. 270 = iſt. 

16. 480: bo 2 . — by / is=/. ziotheazd. 


— O 


480 Sum. Proof J. 480 Sum. 


Queſt. 2.] Five Merchants trade in Company; A. put in 1173 J. 
B. 800, C. 977, D. 562, and E. 1000 l. and having each continued 
his Share firſt put in Stock till the Profits were computed and a 
Dividend made, they find they had gained by Trading 25312 J. 
What muſt each have? 

This is beſt done by Sum or The Each Each Man's 
the Rule of Proportion, whole whole Man's Share of the 
as you ſee: For as the Stock. Gain. Stack. Gain. 
whole Stock is to the 4512, 25312:: 1173. A. 63804711 
whole Gain :: fo is e- 4512, 25312:: 800. B. 44871711 
very one's Share in the 4512, 25312:: 977, C. 8480777 
Stock to his Share in 4512; 25312:: 562. D. 31524512 


the Gain. 4512. 25312 :: 1000. E. 5609 1174 
The Sum of the Fra- — 
Etions is 4, as per Ad- The Sum for Proof, 25312 


ditton of Vulgar Fra- | 
ctions, Chap. It Sec. 2. Head. 3. And the Ag nn of each Man's 
Profit makes the whole Gain; which proves the ruth of the Rule 
and Operations. | | 
Queſt. 3.) Three Men underwrite a Policy of Inſurance, viz. 
A. is contented with the Inſurance to pay in caſe of Laſs, l. 1000 
B. is contented with the Inſurance far — 750 
C. for 550 
Now it happen'd, that being cloſely purſued by — 
Pirates, they were obliged to lighten the Ship, by Sum J. 2300 
throwing 
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throwing over-board Goods to the Value of J. 450; what muſt each 
Subſcriber bear of that Loſs, in proportion to what he has inſured? 
The Proportion is as . 
the whole Sum inſured l. I. Loſs. 1. 

is to the whole Loſs 2300. 450 : : 1000. 19535 s Loſs. 
J. 450 : ſo is the Sum 2300. 450:: 750. 14623= s Loſs. 
each Inſurer ſubſcribed 2300. 450:: 550. 1075t= C's Los. 
to his Proportion of the 
Loſs, as appears by the Sum for Proof, J. 450 
Operation in the Margin. , 

Or if you would know what the Loſs is per Cent. to make the 
Average; this is only done by one fingle direct Proportion thus, 
2300. 450 : : 100. 195}, Which is the Rate per Cent. to be paid, as 
is proved. 
by multi- 4's 10 Hund. multipl. by the Rate 1934 gives J. 19515 
plying the B's 7: Hund. by the Rate 1944 gives J. 14633 
100 l. that C's 4 by the Rate 1933 produceth 


each inſu- 
red by the Rate per Cent. as in the Margin. 


Queſt. 4.) Three Men _ 120 Acres of Land for J. 2400 ; 
for which A. was to pay 3, B. a 3d, and C. a 4th of the Charge, 
and were to have the like Proportion of-the Land : how much muſt 
each pay, and have of the Land, according to the true Intent and 
Meaning of their Contract? For to think that 3, J, and 4, will make 
but one, is abſurd, becauſe a 3d is more than a 4th, and 4 and & 
makes 1, The Anſwer is found as follows. 


à of Acres 120 is 60; and of J. 2400 = 1200 


3 is 40; and - —— {, 800 
4 Is 30 3 and — J. 600 1 

Acres 130 Sums J. 2600 

Too much by 10 and —— J. 200 


Therefore T ſay, If 130 abate 10, and J. 2600 muſt abate /. 200 
what muſt each abate, to anſwer the intended Contract? Thus; 


Acres, Acres. J. 

130. 10: : 60. 43 and if J. 2600. 200:: 1200. 924 = As Ded. 

130. IO: : 40. 383 J. 2600. 200:: 800. 6115 = Bs 

130. 10: : 30. 23 —— 1. 2600. 200:: 600. 464, = C's 
Acres 10 | Sums J. 200 


So 
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So that the Deductions of the reſpective Acres and Pounds being 
made (as per the Rules in Subſtraction of Fractions) from their ap- 
parent Shares, above, | 

| A. muſt have Acres 554, and pay J. 110744. 

The An- B. muſt ha ve Acres 3673, and pay /. 73818. 


ſwer is, C. muſt have Acres 27 3, and pay J. 55344. 


Acres 120 Sums. J. 2400 Proof. 


Or the Analogies (or Proportions) above, may be done from the 
Parts each is to have, by reducing the Fractions 1, 3, and 4, into a 
common Denominator; as , n, and & : For 

As the Sum of the Numerators 13, is to 10, and to 200: 

So is each Numerator 6, 4, and 3, to the Proportion that each 

is to deduct. | | 


Acres. J. 
Thus as 13. 10:: 6. 43. And as 13. 200: : 6. 928. 
13. 10: : 4. 33 And as 13, 200: : 4. 618. 
13. 10: : 3. 283 And as 13. 200: : 3. 465. 


When Time is conſidered in Partnerſhip, You muſt multiply the 
Money in Stock by the Time it continued therein, and work with 
the Products as by the Rules above, and as in the Example fol- 
lowing. . | op 

Que 5.] A. and B. trade in Partnerſhip for one Year. A. put 
into Stock J. 200, and at 4 Months end he withdrew 1. 40, and at 
9 Months end pur in J. 170. B. put in at firſt J. 150, and at 
7 Months end J. 200 more, and at the end of 10 Months he takes 
out J. 160 : they gain 700, what muſt each have of it? . 

A's l. 200: 4 Months is 800 ' 
J. 160: 5 Months = 800 ede 2590 
J. 330: 3 Months = 990 2 


B's l. 130: 7 Months r 1050 | 
J. 350 : 3 Months = 1050 rota} 2480 


J. 190: 2 Months = 380 
— Sum Total = 5070 


Then 5070. 700: : 2590. 357585 As Profit. | | 
$070. 700 : : 2480. 342539 B's. Sum J. 700 = the Proof, 
Queſt. 6.) A Ship's Company take a Prize worth 6000 J. Now 
the Captor having on board the following Officers, 3 
an 


and Sailors, who are each to participate of the Prize Money accor- 
ding to his Pay and Time entred on board; which was thus. 


8 Officers entered on board 10 Mon. at 30 5. per Mo.) What muſt 
10 Midſhipmen — — — 9 Mon. at 35 5. per Mo. peach have of 
150 Sailors — — — — 8 Mon. at 25 5. per Mo. the Prize? 

; Mon. 

s multip. by 10, and that Prod. by l. 2 : 10, produceth J. 200: 00 : 00 
10 mult. by , and that ——by 1 : 15, gives—— 157 : 10:00 

150 by 8, and that ——by 1: 3, is — — 1500: 00 :00 


: Sum——1857 :10:00 
Then I ſay, | hs ahead 
„As 18574. 6000 : : 2005 J. 6465/5 $90.9 Ne 


18574, 6000 : : 157 : 10. 30885, Among the Midſhipmen. 
18574. 6000 : : 1500. 4845, Among the Sailors. 


Sum for Proof = /. 6000 


Sect. VII. Equation of Payments. 


Y this Rule or Part of the Application of Arithmetic, Men 
diſcover, when ſeveral Payments are due at different Times, 
how to fix. upon one certain Time when the whole may be paid at 
once, without Loſs to the Debtor or Creditor. 
* © The General and true Rule is, | | 
As the Total of the Sums payable: is to a Unit (or 1 Month) 
80 = the Sum of the Products made of each Sum in its reſpective 
ime, | 

- To the true Time when the whole ought to be paid. 

There is a certain Gentleman, who makes ſome Figure in theſe 
kind of Sciences, and he denies the Truth of this Rule; which I 
hall prove under my ſecond Queſtion to be juſt, notwithſtanding 
his Pretence of its being erroneous. 

Queſt. 1.] A. is indebted to B. J. 100, to be paid at the end of three 
Months, alſo /. 200 to be paid at the end of 4 Months, and /. 300 
to be paid at the end of.5 Months: Now to prevent the trouble 
of many Meetings, they agree to have but one Payment of the three 
Sums at one time; the Queſtion is, when that muſt be, without 
loſs to either A. or B. 


4 


3 According 
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According to the foregoing Rule, 
J. roo multiplied by 3 Months, produceth 3007 er 


200 ——— by 4 — — — — 800 
300 — PT at 2 1500 S the Products 


J. 600 Sum 8 J. Mon. 
Then I ſay, 600. 1: : 2600. 43. | 
The Time ſought is 43 Months; at the end of which time, if 
the /. 600 be paid, neither Party will ſuſtain Loſs, as I ſhall prove 


by and by. , 
Queſt. 2.) A. oweth B. 5 Sums of Money to be paid at 5 Pay- 
ments, vix. pw 0 
J. 100 ready Money At what time muſt 
200 at the end of 3 a Month, or 24 of a Year, / the whole be paid 
300 at 1 Month's end, without Loſs to A. 
400 at 3 Months end, or B? 
500 at 6 Months end, © yJAnſw, 3 Months, 


J. 100 ready Money. 
200 multiplied by 1 a Month = /, 100 
300 by 1 Month — — — = 300 
400 by 3 Months — — = 1200 

. £00 by 6 Monts — — = 3000 


— — 


1500 = Sum. r 
- Then as 1500, 1: : 4600. 305 = the Anſwer. 


Now that this is the true equated Time, will appear thus: For 
if the Intereſt of the reſpective Sums for their Times be equal to 
that of the whole for the equated Time, I think the Truth of the 
Anſwer cannot be denied. x 

Now you'll find I. 100 ready Money Intereſt to be l. o: Oo: 

| lor ef Location ee oo: 8: 

300 for 1 Month is — — — 1:5: 


Note, The In And whoever will take the ſmall pains to examine, will find, 
ter. for Month: That the Intereſt of J. 1500 for 3 Months is the very ſame Sum. 


J take from *. 
that wh Ear But no wonder he denies it, who denies the common Way of com- 


pr oportionably. | putin 8 
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ting ſimple Intereſt, tho? always practiſed by his Betters; and 
be may as well pretend that it ought to be computed by way of 
Compound Intereſt for every 2d in the Year, as object what he 
has advanced againſt the general Ways and Rules given by every 
body but himſelf, for working Queſtions both in Intereſt and Equa- 
tion of Payments, which I have in the laſt example ſufficiently pro- 
ved to agree, tho? I never did fee the Truth of Equation proved 
this way before; which I hope will be a Satisfaction to the Ingeni- 
ous,” as well alſo the Novelty of the laſt Queſtion, Ec. 

And as a farther Proof to ſhew the Agreement of other Rules 
to the firſt, (or common one above) and that it is univerſally true 
for any Sum; I will find the equated time under the firſt Que- 
ſtion, without taking notice of the Sums of Money, only the Parts 
of any Sum, and of the Time when payable. As, | 


Parts 'of Payable at Products of Being 
any Sum theſe Mon. theſetwo. Months 


8 at 3 5 222 
J at 4 7 14+ >Theſe three add. 
2 at 5 3 24 


Sum = the equated Time above = 43 as before. | 
And thus might the Equation of Time in 2 into Tables. 
0 3 
Queſt. 3.] I lent my Friend If 300. 5. 750 
J. 500 for 5 Months; for what 5 
time muſt he lend me J. 750, to 
recompence my Kindneſs to 75) 2500 (33 Months for Anſw. 
him? This is done as in the *1 ; 
Margin. 
And for Proof of this, 25 
Intereſt at 5 per Cent. of l. 300: 5 Months is J. 10: 8:4 
of J. 750 : 33 Months J. 10:8: 4 


SecT., VIII. BARTER. 


Arter or Commutation is a Rule among Traders, whereby they 
do, by conſidering the Price of their Goods, whether as for 
ready Money, or advanced in Barter, ſo proportion the Rates and 
Quantities, as to know how much of one Specie may be exchanged 
for any quantity of another kind of Commodity. And all this is 
88 Q 2 diſcovered 
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diſcovered by that Golden Rule of Single Direct Proportion, as ap- 
pears by the following Examples. 

Queſti. 1.) A. hath 1752 Ells of Linnen at 25. 9 d. per Ell; B. has 
Cheeſe at 315. per C. How much Cheeſe muſt B. give A. for his 


Linnen? See the Operation. 
In this Caſe it will be neceſſary to know the Value of A's Linnen 


only in Shillings thus, | 
| 2dly, Then fay, If. 3 15. buy 1 C. of 
iſt, 1752 | Mult. Cheeſe, what will 48 18 3. buy? An- 
2 ? ſwer, 15531. 


— — 5. C. Cheeſe. 5. 
3504 at 25. aL 2:5: 4048 C. 
+ that = 876 at 6 d. 31) — (1553. 
3 that = 438 at 3d. 171 : 
| So that B. muſt give J. 
Shill. = 4818 Sum. 1553+C. of Cheeſe 168 


for his Linnen. — 
Queſt. 2.] A. has 52 Dozen of Hats (or 624) which he values at 
2 5, 6 d. ready Money, But in Barter expects 25. 9 d. per Hat. B. 
has Cotton at 10 d. per Pound ready Money. How much Cotton 
muſt he give for the Hats, at a Price advanced in Barter proporti- 
enably to 4's Advance in Barter? Tre. 
1ſt 2 If * 2 6 d. advances 3 d. what does B's 10 d. advance? 
30. 3: : 10. 1= BY advance on a Pound of Cotton; ſo it 
is 11 d. per Pound in Barter. 12 
2dly, The Value of 624 Hats at 25 9 d. is d. 20592. 
d. T6 Cott. d. TI Cort. - | 
3dly ſay, If 11. 1 :::. 20592. 1872 for Anſwer. | 
And for Proof of this, 624 Hats at 25. 9 d. each is l. 85: 16: 00 
and ſo is 1872 h of Cotton at 11 d. per I l. 88: 16: o 


Queſt. 3] Two Merchants have various kinds of Goods to Bar- 
ter: A, has Indian Silk 735 Yards at 8 5.. 6 d. but in Barter will 
| have 10 5, 1555 
Canes 532 at 3 5. but will in Barter have 3 4. 4 d. 
M.uſlin 16 Pieces at J. 4, but will have in Barter 4 J. 105. 
B. has Scarlet Cloath at J. 1 per Yard — — | 
Glaſs Manufacture at J. o: 1: 8 per Pound, ÞReady Money. 
Ditto finer at 2: 4 per Pound, 5 | 
| | How 


* 
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How many Yards of Cloth, and Pounds of each kind of Glaſs, (of 
each a like Number) muſt B. give A. advancing his Goods propor- 
tionably alſo in Barter? To anſwer this Queſtion, | 
1ſt, See what 4's Goods amount to at his bartering Price thus: 
735 Yards at 10s. each, is I. 367: 10:00 
532 Canes at 3 5. 4d. ——1., 88:13: 4 Sum [.528:3:4 
Mullin 16 Pieces at /.4 : 10: col, 72:00:00 | 

2dly, The Difference between the Sums of A's ready Money and 
bartering Price, is 115. 10d. therefore what B. muſt advance in 
proportion is thus: | 

As the Sum of the Ready-Money Rate of one of each of #'s 
\ ., *: Goods, J. 4: 11: 6 . 

Is to 11 5. 10 d. the Sum advanced upon one of each in Barter: 

So is B's l. 1 : 4: oo the Sum of one of each of his Goods, 

To 3-5. 1 d. fs; Bs Advance in Barter; which muſt therefore 

be 27 5. 14. d for the Price of 1 of each of his Goods. 

3dly ſay, If 275. 1 d. 5 buy one of each of B's Commodities, 
what will J. 528 : 3 : 4, the Value of As Goods, buy of each of B? 

It will ſtand thus; | 

&ir bo CS 

27: 1 N. 1::528;:3:4 339998 

So that the Price of A's Goods will buy 389 Yards of Bs 
Cloth, and as many Pounds, of each ſort of his Glaſs. 

And for Proof of this you'll find. that 3893343 at 27.5. 155% d. 
each, (being a Set of B's Goods, or 1 of each) will amount to 
J. 528 : 3 : 4, the Value of A's Goods, according to his advanced 
Price in Barter. 4 F 

Or you may find the Price in Barter that B. ought to rate each 
fort of his Goods : for, B's Advance in Barter. 

ht ae, ke a 


As #84: 11 + 6.712 : 10 : 20. © 2 271830 on Cloth. 
| 4:11:6, 11:10::1:8.to o: 2 fs on Glaſs. 


4:11:6, 11:10::2:4.t0-0.::31%55; on ditto, 
And by theſe particular Prices of B's Goods, you may not. only 
prove the Truth of ou foregoing Operation, by ſeeing what 

s, 

1 C22: 7:58 per Yard of Cloth, » Whoſe 3 Products 
a0 fit will ) I : 10653 fer i of Glaſs, added together, will 
2 : 71 per Ih ditto fine, I make J. 3528: 3:4. 
But if you were not to deliver an equal Number of each, but ac- 

cording to any Proportion, you may now eaſily do the ſame. * 


amount to at ) 
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And thus I have given the Reader a farther Account of the Uſe- 
fulneſs and Extent of this Rule of Barter, Cc. than has been done by 
any Author before, to make it agreeable to the other parts of the 
Book foregoing ; all which I doubt not but will be gratefully ac- 
cepted by the Ingenious Reader. 


S ECT. IX. EXCHANGE. 


S the former or laſt Section exhibits Rules for the Bartering 
of one Commodity for another; ſo this ſhews how to ex- 
change Money for Money, or, in the way of Negotiation, Money 
for Bills, Sc. And therefore this is the proper place where Rules 
for Exchange ought to be inſerted, as being another kind of Barter. 
I ſhall not here trouble the Reader with an unneceſſary and un- 
certain Account of the Value of foreign Coin of all Countries, 
(about which moſt differ) becauſe they who have Money to remit, 
muſt be governed by the Courſe of Exchange, and it is notorious 
that does riſe and fall according as foreign Trade is influenced by 
| ſeveral Circumſtances relating to this or that Country; only I ſhall 
give the Weight and Value of the four ſeveral forts of Pieces of 
ight, becauſe they are current in moſt places. 


Weight. True Value, 
dw. gr. . . 
The Piece of 8 Pillar 17:12 4 : 64 
Piece of 8 Seville ——— 17 : 12 4:6 
Piece of 8 Mexico——— 17 : 12 4:6 
Piece of 8 Peru — 17 : 12 4:5 


And for the other Denomination of foreign Coin at Places which 
have Exchange with England, they are, | 

1. The Pound Flemiſh 33 5. 4 d. in Value 1 Pound Sterling; in 
which Denomination London exchanges with Amſterdam, Rotterdam, 
Antwerp, and Hamburgh, 

2, In Pieces of 8 Mexico for Engliſh Pence, London exchanges 
with Madrid, Cadiz, Gcnoa, Leghorn, 
3. Fot Ducats (one being in real Value 45. 4. d.3 Sterling) Lon- 
don exchanges with Venice. | 

4. For the French Crown (in Value 45. 6 d. Sterling.) London 
exchanges with Paris. on] Hub | \ 

5. For the Mill-rea of 6 s. 8 4.3 Sterling, London exchanges with 
Oporto in Spain, and Liſbon in Portugal. 151 f 
ut 


% 
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But the Courſe of Exchange is ſometimes higher and lower than the 
Rates above, which are called the Par of Exchange. 

6. I ſhall next ſhew the Nature of Exchanging by Bill; and 2dly, 
how to caft up Bills. 

The firſt I cannot do more effectually than by giving the Form 
of a Foreign Bill, and that is thus : | 

Rotterdam, April 10. 1716. for J. 1272: 13: 4 Flemiſh at 33 5. 44. per Pound Ster. 
AT Uſance pay this my firſt of Exchange unto Mr Edward Jones, or his 

Order, Twelve Hundred Seventy-two Pounds Thirteen Shillings and Four 

Pence Flemiſh; Exchange at Thirty-three Shillings and Four Pence per 
Pound Sterl. for the Value received of Mr John Hall, and account it to 


To Meſſeurs Andrea and Jean Your Humble Servant, 
Varelſt Merchgnts in London. Herman Vanderſtagen, 


Hence *tis plain, that Hall pays the Money in Holland, (and is 
called the Remitter) to Yanderſtagen (who is the Drawer) drawing 
his Bill on the Varelſts (his Correſpondents at London) to pay the 
Value to Jones at London, who is Halls Correſpondent. 

And thus there are, you ſee, four Perſons concerned in a Bill of 
Exchange, viz. the Remitter, the Drawer, he that pays the Bill, 
and he to whom it is paid. Note, Uſance is the Time between any Day 
of one Month to the ſame Day of the next. | 
7. The next thing is to ſhew how this Bill, Cc. is converted into 
Pounds, Sc. Sterling Money, which is the principal thing intended 
by the Rule of Exchange as tis here placed; i. e. to ſhew how to 
reduce one Country's Coin to another. 

4% © 


Flemiſh 1272: 13 : 4 A ſhorter Way thus: 
20 
s. d. —— I. 1272: 13: 4 Flem, 
33:4 25453 3 mult. 
I2 12 
Pen. Flem. 400) 305440 (763 l. Divide by 5) 3818: 00: 0 
- | AY 4 wer J. 763: 12: 0 Slerl, 
25 ö 
* 
2240 reſts/. 
20 5. mult. 


0 So 
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So that in J. 1272: 13: 4 Flemiſh, there are l. 763 : 12 : oo Ster], 
And thus Dutch Money may be reduced to Engliſh at any Rate per 
Pound Sterling; but in the above, of 33 5. 4 d. Flemiſh per Pound, 
the Work is performed much ſhorter, as above toward the Right- 
Hand Margin. | | OP - 
8. And if a Bill is drawn from Liſbon of Mill-Reas 1432 at 6s. 
10 d. M Sterling per Mill-Rea; how much Engliſb Money is that Bill? 


Mill-rea, . d. Mill. reas. * 
+ 6 : 105: : 1432 1432 at 6s. 104.4 


and wo 11: 18:8 8 


By Practice, — 477: 6:85 
And 1432 multiplied by 3, and divided by 8 24314: 8 K 


Anſwer, Sterling = l. 492 19 11 


9. Now ſuppoſe the Dutch Bill above be endorſed and ſent to 
Leghorn, at 56 d. Sterling per Piece of Eight; and if it be again en- 
dorſed at Leghorn, and remitted to Amſterdam, the Exchange at 93 
Pence Flemiſh per Piece of Eight : How many Pieces of Eight muſt 
be paid for the Bill at Leghorn, and how many Pounds Flemiſh at 
Amſterdam, according to this Courſe of Exchange? | 

1ſt, In J. 763 : 12 in the Bill, there are 183264 Pence Sterling; 
which divided by 56, gives 3272+ Pieces of Eight. | 

_ 2dly, 32725 being multiplied by 933 Pence Flemi/b for each Piece 
of Eight, or by produceth 5+'+?4+ Pence Flemiſh; and be- 
ing divided by 12, and then by 20, gives Pounds Flemiſb 1.1272: 13 : 4 
as above, which proves the Truth of the whole Work. 

10. But theſe Queſtions will be ſo eaſy to thoſe who have pro- 
ceeded gradually to learn thus far, that I need not enlarge much 
farther on this Rule of Exchange; what has been obſerved being 
ſufficient ro ſhew how either the Coins, or Weights and Meaſures 
of one Country, are reduced to thoſe of any other. 

For in 32755 Flemiſh Ells there are 19653 Enghſh;, 32755 
for a Flemiſh Ell is + of an Engliſh, or i rather, be- 6 
cauſe it ſaves the Work of Diviſion 

11, A Dutchman ſells 29380 Flemiſh Ells of Holland 196530 
Duck, to an Engliſhman, a Spaniard, an Utalian, and 
aà Portugueſe, who are to have each a like quantity in their own 
Country Meaſure; how much muſt each have therein? 7 
1 | * 4 
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The Dutch in Engliſh Ells are 17628, and 


17628 Ells divided by 4, gives 4407 Ells Eugliſb each, and 


Elli. 


4407 is for the Briton 
4407 for the Spaniard at i Canes per Ell Engliſh 
4407 for the Halian at 2 Braces per Ell Engliſb. 


Anſwer. 


121 


4407 Ells. 
30842 Canes, 
8814 Braces. 


4407 for the Portugueſe at 1 Vare per Ell is — — 4407 Vares. 


This may be 
Judgment. 


A 
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together, Sc. as per the Caſes following. 


Alligation Alternate ſhews how much of various kinds of Simples 
may be taken to make up any aſſigned Quantity of a Compound, 


which ſhall be worth a Price propoſed. 


Caſe 1.] A Goldſmith hath Gold 12 J at 41. per 5; 8Zatl.4:5; 
33 at J. 4: 6: 83 and 93 at J. 4: 13: 4 per 
Ounce worth, ſuppoſe theſe be all melted down together? An- 
ſwer, J. 4: 7: * 
Rule.] Multiply each Quantity given by the Price; then by di- 
rect Proportion, | . 

As the Sum of the 


51. 


Of Medial Alligation. 


Ounce : 


panes given 


Is to the Sum of the ſaid Products; 
So is one Ounce of the Mixture 
To its Value. See the Work following. 


Ounces Gold 


> The Price of 1 J. 


what is an 


12 multiplied by l. 4 : oo : o the Product is J. 48 


* 
9 0 


2 Sum. 


— by 4: 


by 4: 5 : o produceth 


by 4 : 13 : 4 produceth 


R 


34 


6 : 8 produceth —— 13 


42 


proved ſeveral ways, which I leave to the Reader's 


LLIGATION may be called The Rule of Mixture, or of 
compounding Ingredients, becauſe it teaches how to mix ſeveral 
Species of Simples according to any Intent or Deſign propoſed. It 
is either Medial or Alternate. 
Alligation Medial ſhews what the mean Price of a Pound, Ounce, 
Sc. is worth, when ſeveral Quantities of ſeveral Values are mix*d 


137 Sum, 


Then 
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| „ F. . 
Then ſay, 32. 137: : 1. 4, or to l. 4:5: 73. 

And by the ſame Rule the Value of any other Quantity of that 
Compoſition is found: as ſuppoſe 7 in the laſt Example is worth 
2942, for as S. <2 3. 

32. 137 : : 7. 2994. 

Caſe 2.] To increaſe or diminiſh a Compound proportionably, by 
knowing the ſeveral Quantities of the Simples in the Compoſition. 

Rule, As the Sum of the particular Quantities of the Compound 

iven 
Is > the whole Quantity propoſed to be augmented or 
leſſened; 

So is each particular Quantity in the given Compound 

To the due proportion required of that Specie, Fineneſs, c. 
Example. I would augment the Compound in the laſt Caſe to 
48 5, that is, I would add 16 to the 32; how much muſt I take bf 
each ſimple Ingredient ? See the Operation. 


- 


12 Anſwer. 
8 Then as 32. 16::12.5 6 
3 22, 1 4 
"Tos | „ 
— 22. 2022 9%. - 
Sum ='32 | 0 3 
Sum = 36 Proof to add. 


So that I muſt have 185 of J. 4 per F. 
| 125 of l. 4:5: — 
43 of J. 4: 6: 8, and 
134 of J. 4: 13: 4. 


48 Sum for Proof, in the whole. 


Caſe 3.] Having the Simples of any Compound given, to find 
how much of each kind of ſimple Ingredient is in any part of that 
Compoſition. ' | - 3 

Rule. As the Total of the Compoſition : 

Is to the N of any Simple in that Compoſition: 
So is the Total Quantity propoſed to be proportionably 
compounded, 
To the Quantity of each Simple to be in that propoſed 
Quantity. 
| Example 
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Example. I would know how Anſtoer. 
much of each Ingredient (or 32. 12: : 12 J 41 of J. 4. per F. 
Price of Gold mentioned in 32. 12:: 8. 3 of 4:5 :— 
the firſt Caſe) is in a Pound 32. 12:: 3. 1 of 4:6:8 
or 12 5 of the 32, being the 32. 12:: 9. 33 of 4:13:4 
Compound given? See the | 
Operation in the Margin. 5 12 Sum Proof, 

Caſe 4.] The Total of the | 
Compound of two Simples, with the Total Value of that Compe- 
ſition, and the Value of a Unit of each ſimple being given; to find 
the Quantiy of each ſimple Ingredient in the Compoſition. 
Rule. Multi- 


ply the Total Gold at I. 4 per F. 

Quantit of the, Ditto at L 4:5 

ot pe a the 8 S 205. Total Value l. 82 
leſſer Price of | $4 % 
the Unit (here e | 

4), then deduct , 80 3 2(8 
the Product from 


the Total Value of the Compoſition (here 82), and divide the Re- 

mainer by the Difference in Value of a Unit of the two Simples 

given (as here 55. or 4 of a Pound) and the Quotient is the Quan- 

tity of the higher-prized Simple (here 8) whoſe Complement to 20 

is 12 : ſo that the Anſwer is 12 J of J. 4 per Ounce, and 8 5 of 

J. 4: 5 per Ounce, This Canon I diſcover'd by Algebra, as ap- 
ars in the Solution of Queſtions by various Poſitions. 

Caſe 5.] To find the Quantities of each ſimple Ingredient (when 
thoſe Simples are more than 2 in Number) We in a Compo- 
ſition, by having the Totals of the Quantity compounded, and of 
the Value; and alſo the Value of a Unit of each Nagle Ingredient 


given, as 0 
| 3 of Gold at J. 4 per 5 = 
5 ditto at J. 45 
5 ditto at J 43 
5 ditto at J. 43 


Total of the Compoſition =32 J. Total Value I 137 
Rule, To theſe kind of Queſtions, as in thoſe of Alligation Al- 


ternate, various Anfwers may be given, and yet all true. You may 
| R 2 - beſt 


| ITEM 


— —— — — — 
ö 
1 


Compound is 17, and 
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beſt do them by 2 at a | 
time, as in the laſt Cale, iſt 2=15 and=63 
I ſuppoſe the 2 firſt 15 * 4 | leſs — 60 deduct. 
of the total Mixture, — 

and 63 of the total Va- Product = 60 

lue, and ſo I find 3 at — — 
J. 4, and 12 at 44. Then 2dly 15 63 deduct. 

the reſt of the total 45 634. 


5) 3 (12 at 44. 


of the Value 74; which, Product = 634 


1) 10 3 at 4. 
according to- the 2 later | — 


—— 


Prices, gives 16 at 43, the 2d 2 = 17 and 74 
and 1 at 45. 43 733 deduct. 
But note, That you — — 


muſt ſa diſcreetly divide Product = 735 | 3) 3(1 at 44. 
the total Quantity, and — | _ 


Value, that when the laſtly —— 17 74 deduct. 
Product of the iſt in ! 45 793 - 

of the 2 Prices is taken i — 3 

from the later, the Re- 793 3). 53 (ori bat 43- 


mainer may not be ſo 
much as (when divided by the Difference of the Prices) will give- 
a Quotient ſo great as that part of the total Quantity of the Ingre- 
dient which you fix'd upon, or ſuppoſed. See the Operation above. 


II. Allgation Alternate: 


Queſt. 1. A Farmer hath 4 ſorts of Wheat, viz. 5 5. 65. 7 5. and: 
75. 6 d. per Buſhel; and he is minded to mix ſo much of each ſort, 
as will make 64 Buſhels worth 6 5. 6 d. per Buſhel: how much of 
each ſort muſt he take? 4 | 


Having placed the Prices. Differences. 
Prices as you ſee, . . 
and the mean Price; 8 E060 
take che Difference | 4. d. 6 J 0:6 |theiſt 
between the mean Mean Price 6: 6 — Way. 
Price 6s. 6 d. and 7 0: 6 
5 5. (the iſt Price) „„ 25 HO 
which is 1-5. 6 d, this | 3 : 6 = Sum; 


ou muſt put down | 
(in the 1ſt Way) againſt 75, 64, (becauſe bigger than po _ 
| ob | Price.) 
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Price.) Then hen: 
go on, and put | A Second Way. Third Way. Sums. 


the Difference | 3 
between 6 l. p 8 * | i 4 5 1 51 : 6 
dy KEE Ito 6:6 6+” 0: 6'3\ 3 2-6 
g 146: 6— 126— 
e 7 16 64% : 0 
7:6]o0:6 7:611:6; 64 : © 


gainſt thePrice 
(7 5.) becauſe 


biggerthan the | Sum = 3. 9 "P | Sum Total = 7 : © 
mean Price. | | | 


Then put the 
Difference between 6 5. 6 d. and 7 5. (the 3d Price) againſt 6 5. be- 


cauſe that is leſs than the mean Price. Laſtly, the Difference between 
65, 6 d. and 7 5. 6 d. is 1 5. which put againſt g, the firſt Price. 
And thus having. put the Differences between the mean Price and 
thoſe leſs than it againſt the Prices bigger than the mean Price; 
and the Differences between the mean Price and thoſe greater than 
it, right againſt thoſe that are leſſer alternately ; 
2diy, Sum up the Differences, which you ſee is 3 J. 6 d. 
. 3dly, Say. by the ſingle Rule of Proportion Direct, 


The Sum of Buſhels the The Dif- 


the Diffe- whole Mix- ferences. | Buſhels required. 
rences. ture. 
8 d. | 
As 3:6. 645: 1 18:3 of that of 5. s. per Buſhel. 
| . 6. 9 of that of 6 5. per Buſhel. 
"$7 Wa 6. 9. of that of 7 5s. per Buſhel. 
356... 06,55; 88, 2743 of that of 7 5. 64. per Buſh, 


Sum (or Proof) 64 being the whole Mixture. 


The Proportions by the ſecond: Way of placing the Differences 
are thus: 5s. 4. d. 

3:6. 64:: 6. 94 Buſhels of ; 5. per Buſhel. 

3 : 6. 64:: 12. 184 Buſhels of 65. 

3: 6. 64:: 18. 27 Buſhels of 75. 

3:6. 64:: 6. 9 Buſhels of 75, 6 d. 


54 Sum for Proof, 


© 
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And the Proportions by the third Way of placing the Differences 
are ſtill various. Thus, 
. d. 
As 7 or 84. 64: : 18. 13% Buſhels at g 5s. per Buſhel. 
84. 64: : 18. 137% Buſhels at 6 5, 
84. 64: : 24. 1834 Buſhels at 7 5. 
84. 04: : 24. 185+ Buſhels at 7 5. 6 d. ; 


64 Sum as before. 


In the 2d Way you ſee that the Difference between the mean 
Price and 5; 5. is placed againſt the Price 7 5. and 6 5. agaipſt 7 5. 6 d. 
7 5. againſt 5 s. and between the 6 5, 6 d. and 7 5. 6 d. againſt 6 5. 

And in the 3d Variety, 


$ „ 

| 5. d. 5 7and 7:6 

The Difference} 6. Gand J6 is placed againſt ) and 7:6 
between —— 7 the Prices — Jg and 6 
; = 7:6 | 5 and 6 


So that the Difference between the mean Price and thoſe leſs than 
it are placed againſt all thoſe greater than it; and the Difference 
between the mean Price and thoſe greater are placed againſt all thoſe 
that are leſſer than it. Then the Sum of the Differences in each 
Line are added together in the Column next the right hand; as 
6 d. and 1 5. in the middle Column is 1 5. 6 d. in the third Column; 
and 1 5.6 d. and 6 d. is 2 5. So the Sum of that third Column is 75. 
and thus ariſeth the Numbers in porportion, in the third Way or 
Variety. | \ | 

Hence you ſee, that there are three different Anſwers to one 


Queſtion, and yet they are all true, as fully giving what is required 


in the Demand; whence (as well as from placing the Differences 
in each) it may juſtly be called Alternate Alligation. And for a 
thorow and intire Proof of this, I ſhall ſhew that 64 Buſhels at the 
mean Price 6 5. 6 d. per Buſhel, is (in the laſt or moſt abſtrafe, tho? 
beſt Way of the three Varities) the ſame Amount as each of the 
Quantities exhibited for Anfwers, being caſt up at the Prices given, 
and added together, amount to. Fhus, 


64 Buſhels 


c 
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the whole to be mix'd at the mean 7 
64 Buſhels Price 6 5. 6 d. amount to | . 20: 16: 0 


” 


| So alſo 1362 Buſh, of 5 5. per Buſh. comes to J. 3:8 f. 
n 1382 —— of bs. J. 42 82 
Prof of the 183% —— of 73. l.6:8 
Operation. 3 ( . SJE of 7 5 6 d. a J. 61714 


64 Sum of the Sorts. Sum . 20: 16 = Total 
| Value wt ſupra. 


I ſhall give one other Example, where there is only one Price 
leſſer than the mean Price 


and this I ſhall do accord- 3 8 
ing to the Method of the Dre RE 8 
third Variety foregoing, that 8 SJ 
being the beſt, as making . * 8 8 
the equalleſt Mixture: where 8 888 8 8 
it is required to know much ha BYE 12 
of >, 5, 9, and 17 muſt be 1 Q | 
taken to make 100 of, or Q CAN — 
worth 4. See the Operation ä 23.—1, f, 13, = 19 
in the Margin. — ä 
N S the mean| 5 — 2 2 
Price. f 9—2 82 
; | 17 —2 = 2 
And this is proved as before, PR, 
thus : Saum of all the 
76 at 2. — 152 Differences $ 25 
8 at 5 = 40 ; 
dat 9 = 72 + Anſwer. 
8 at 17 =136 Now 25. 100:: 19. 76 at 25. 


— 28. Me: „ 
Sum & 400 = 100 at 4. 25. 100:: 2. 8 at 9 
25. 100: : 2. 8 at 17 


Note, That if the Prices given were ever ſo man y, the Method 
is the ſame, 


SECT, 


— 
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SECT. XI. The Rule of Falſe. 


HIS is ſo called not becauſe it requires any more Conjura- 

tion, or is more difficult to comprehend or perform than ſome 

of the Rules preceeding ; but it is properly called The Rule of Falſe 

Suppoſition, becauſe by ſuppoſing Numbers to be the Anſwers to 

Queſtions which are not really ſo, but are feigned or ſuppoſed at 

leaſure, we do by ſuch falſe or fictitious ones diſcover the true 
umbers required, 

An Example or two will illuſtrate this, and T ſhall not inſiſt far- 
ther, becauſe the Solution of an eaſy ſimple Equation in Algebra 
anſwers not only any Queſtion in this Rule, but alſo gives at the 
ſame time a Canon whereby any Queſtion of the like kind is much 
more eaſily and ſpeedily reſolved. - 

Queſt. 1.] Three Merchants built a Ship, which coſt J. 1600. 
A. paid a Sum not known, B. paid double to A. within J. 50, 
C. paid as much as A. and B. want- 1/6 | | 


ing J. 100 : What did each pay of the Operat. Suppo-¶ Errors. 
Coſt? 75 | „toute _ tions. | | 
iſt, Suppoſe A. paid 200) 200 
Then, according to the Queſtion, B. paid 330 | 10 
And C. paid — — 5 [ 1 
— | Sum 760 
But it ſhould have been J. 1600, therefore the 
Error . . $ 600 
2d, Suppoſe A. pai 250| 250 
f Then it follows that B. paid — i 5 ;\ 
And C. paid, (according to the Queſtion) Go 
| Sum 1300 | 
Which is therefore till too little by I 300 


Then multiplying the 1ſt Poſition by 
the 2d Error gives — ä — 

And the 2d ſuppoſe in the 1ſt Error, gives 15000 
The Difference of the Product is = 9000 

Which divided by the Differ. of the Errors (300) 


| 6000 


The Anſwer is, that H. put in —— 
Then B. put in - 
And C. 


Sum for Proof 16 
| Here 
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Here you ſee, that the Suppoſitions and Errors being multiplied, 
ou divide the Difference of ite Products by the Difference t the 
8 which you muſt always do when the Errors are both Sur- 
pluſages, or both Deficiencies of the ſuppoſed Numbers. 
Blut if the one Error is cauſed by * too much, the other 
by ſuppoſing too little; then you mult divide the Sum of the ſaid 
Products by the Sum of the Errors, and the Quotient is the An- 
ſwer, as in the next Example appears: which Rule you may retain 
in mind by this Diſtich ; 


When Errors are not both of the ſame kind, 
To add the Products, as the Errors, mind: 
But if they're both too ſmall, or both too much, 
Subſtraction muſt be us'd in Caſes ſuch. | 


Queſt. 2.) Admit a Church hath a Choir (or Chancel) 40 foot long; 
and that the Ground taken up Yar Belfrey is 4 of the Chancel, 
and 4 of the Nave, or Body; the Nave (or Body of the Church) is 
3 times the Length of the Belfrey, and 4 the Chancel : how long is 
the whole Church within the Walls, and every Part of it ? 


Firſt find the Length of the Nave or Suppo- 
main Body of the Church, fer then the The Ope- ſctiont. Errors, 
reſt are diſcovered, thus : | ration. | 

1. Suppoſe the Nave be '— — — — — 150 


+ of that is —  — — — 25 

4 of the Chancel — — — 10 

Sum, is the Belfrey — — 35 

Then the Nave (according to the Que- 1 
ſtion) is 3 times that — — VS 1 | 
And : of the Chancel, viz, — — 30 

| Sum is but — — 135 

Which being leſs than 150 ſuppoſed, the Error is — 
2. Suppoſe the Nave be — — — — — —-| 102 
8 of thatis — — — — 17 

4 of the Chancel is — — — 10 

The Sum or Belfrey is — — 27 | 

3 times that Belfrey is — — — 81 

+ of the Chancel is — — — — 30 

Sum is — — 111 


Which being more than the 102 ſuppoſed, the Error is 


15 


— 


S Now 
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Now the Product of 150 by 9 is — — — 1350 
And of the 102 by the Error 15, gives 1530 


Which 2 Products I am to add according to 
the Rule, becauſe the iſt Error was the effect of 2880 
ſuppoling too much, the 2d of ſuppoſing t 
little; and the Sum is — — — — — | 


That divided by the Sum of the Errors = 24 
gives the Length of the Nave of the Church 
And the Chancel being = 40 
And the Belfrey 4 of 120 and 4 of 40 is 30 


= 120 


The Length of the whole Church is = 190 


And you'll find theſe 3 Dimenſions (120, 40, and 30) to anſwer in 
_ reſpects what is propoſed in the Queſtion, which is a Proof of 
Work. 


And thus you have a clear and perſpicuous Method of ſolving 
Queſtions in this Rule of Falſe Poſition ; which may ſuffice till we 
come to Algebra, where the Reader will find a great Variety of 
Problems anſwered the beſt and ſhorteſt way, conſiſtent with de- 
monſtrative Plainneſs. | | | 

The Canon for anſwering Queſtions of like nature with the 1ſt, is 
this : Divide the whole Value of the Ship, more twice what B, aba- 
teth of paying double to A. more what C. abateth of paying as much 
as A. and B. by 6, and the Quotient is what A. paid. And this Ca- 
non holds, vary the Numbers as you pleaſe, keeping to the Words, 

| The Canon anſwering Queſtions of like nature with the 2d, is, 
Whatſoever Length the Chancel of the Church is, if that be multi- 
plied by 3, it gives the length of the Body of the Church propor- 
tioned as in the 7 as 3 times 40 is 120. But if you ſuppoſe 
the Chancel 60, then is the Nave 180, and the Belfrey 45, in all 
285. For Proof 8 of the Nave, and 1 of the Chancel 60, is 45 = 
the — and 3 times that (or 135) added to of the Chancel, 
is 180. 


Single Poſition. 


But there are ſome Queſtion anſwered by one ſingle Suppolition, 
with the help of the Rule of Proportion, As for 55 
5 8 Example. 


— 
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Example] Three. Men. build a Houſe, which coſt l. 300, A4. 
id a Sum unknown, B. paid twice as much, and C. paid 3 times 


15 muchs what did each pay of the J. 300? 
I I ſuppoſe A. I. 40, then B. muſt pay 80, and C. = 120; the Sum 
of which is but J. 240, inſtead of l. 300. Then I ſay, 

If 240 doth ariſe from ſuppoſing 40, 

What Number will 300 be the Reſult of? 


The Anſwer is 30; for 


%- » 


240. 40 :: 300. 50 
Now that 50 is the Sum that A. paid, may be proved thus: 
50 | 
B. paid = 100 >Sum = 390 for Proof. 
C. paid = 150 


— —— — — 


Here ends VULGAR ARITHMETIC. 


— 
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C H A P. II. 
DECIMAL ARITHMETIC. 


Secr. I. Notation and Numeration. 6 


T: IS kind of Arithmetic takes its Name from the Nature 


of the Denominator, which is always 10, or ſome Power 

of 10; in which only it differs from a Vulgar Fraction : 
for as that has any promiſcuous Number for its Denominator, ſo a 
Decimal Fraction hath always 10, 100, 1000, 10000, Sc. for its 
Denominator. 

2, Hence *tis eaſy (the Denominators of Decimals being ſo few 
in compariſon of Vulgar, and fo certain) to expreſs a Decimal 
Fraction without its Denominator, by ſeparating ſo many places of 
the Numerator, as the Denominator hath of Cyphers, by a Point: 
Thus ww is wrote .5 ; + i$.25 3 188 is. 076, Sc. And if (as in 
the laſt) there be not ſo many places in the Numerator as there are 
Cyphers in its Denominator, you muſt make up that Number by 
placing a Cypher or Cyphers towards the left hand of the Nume- 


S 2 | 3. The 
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3. The Nature of a Decimal Fraction will farther appear by 
what follows : 


oY N | _The Unit. 22 | "pip 
KK] a 


I 1 q * 5 6 7 8 9. 10 11 12 13 14 15 16 17 18 19. 
EET PLE 1 
6 The Vulgar on 


20 
. f I: 20 rs To 40 45 * 5 60+ 65 70 75 80 5653 


einn 


Th Dean! Fraction of the Unit (24 cg 


The uppermoſt Line (v] is a Unit; the Line (e 20) is of Vulgar 
Fractions of that Unit, whoſe common Denominator is 20; and 
the Line (a, 100)-is of Decimal Fractions. of the Line (uu) whoſe 
Denominator is 100. 

And here the Decimal Fraction & or. 15 is equal to the Vulgar 
Fraction. 0 .35 is equal to > ;..85 equal to 33, &c.. 

4. Bur chat 3 may be the better able to read or write down 


any Decimal Fraction 1 eh take the following Table; the 
Words at the head of which ſhew how to read the Numerator, and 
thoſe toward the right hand, to read the Denominator. 
— RRC es 
9 8 
© 
13338 | 
2 =. | T 
vu — 
8 || 
E E n 
— n 2 E 
EF FE dE = 
1 2 3. 4 5 67 89 Teh Thouſand Million 
.023 45 6 7 8 9 Thouſand Million 
.2 3 4 5 6 7 8 9 Hundred Million 
33 45 6 7 8 9 Ten Million 
0 5 6 7 8 9 Million 
. 0 0 7 8 9 Hundred Thouſand 
.0 0 © g Ten Thouſand. 
«7 8 9 Thouſand 
8 9 Hundred 
9 Tenth 


— 


; is not, nor can be, any Fraction invented, fo eaſy to 
* ſo like to an intire Number, as the Decimal ; for 
there is the ſame Increaſe of the Places Values in theſe as in 
Integers, as appears by the following Table, from the One 
Hundred Millionth Part of a Unit to 100000000 of Units, as 
[ITIEETILLIEILDDE''; and thus every place towards the left 


hand is ten times that towards the right. 


| 65 Decimals are pro- 
rervvsvvd Parts 3 10 times that, Is duced from Vulgar 
| Ferran PFractions, they being 
7 Parts; 10 times that, is the Quotients ariſing 

| rev Parte; 10 times chat, ie by dividing the Nu- 
ropvs Parts; 10 times that, 5 J merator, (with Cyphers 

| & Parts ir mene annexed. toward the 
mn fam 10 mes that, it right hand) by the 


Parts; 10 times that, is 
1 or a Unit; 10 times that, is 
10 or 10 Units; 10 times that, is 


Denominator. ence 
it follows, that ſome 


1000; or 10 times that, is and others Infinite, 
10000,3. 10 times that, is | | 


TINT < v9 | the Decimal is made. 
«64 And to diſtinguiſh a 
Compleat Decimal, you may put a Period after the laſt Figure to- 
wards the right hand thus .0125. and .00375. ; and thoſe not hav- 
ing Mark, are e to be Infinite. 5 
The more Places an Infinite Decimal conſiſteth of, the more it 
expreſſeth the Truth. 
I call that an Infinite Decimal, which is no Aliquot Part of the 
Dividend by the Diviſor that produceth fuch Decimal; but ſome- 
thing will always remain in dividing. 


8 
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| 1003 10 times that, is Decimals are Compleat, 


100000 3. 10 times that, is Ji. I call that a Com- 
1000000 10 times that, is pleat Decimal, when 
© 10000000/; 10 times that, is nothing remains of the 
100000000 c. | faid Diviſion by which 


Infinite Decimals are compoſed either of uncertain Digits, as 


146129, Sc. or of thoſe certain and known, as. 333, Cc. .44444, 

Sc. The former of theſe ought to have places more or lefs, ac- 

cording to the Uſe that is to be made of them, . (for which I have 
ven a Table to direct at the beginning of. Diviſion, Se. 6. fol- 
wing.) But Infinite Decimals — 


. 


of certain Digits, may for 
. Waden 
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Hortneſs be wrote thus: The Decimal of 4 which is .33333333, Sec. 
may be .3r that is 3 repeated infinitely 5 or if a Digit repeat after 
others are in the Quotient, they will ſtand thus: | "I 
83 r 1 which ſhews that 1 {or the 3) is only repeated, 
288714283714, &c. hath 6 repeating, wrote thus .285714 #6 
And ſhews that 6 of the Digits next the left hand would be re- 
peated by carrying on the Diviſion ad infinitum. And theſe by ſome 
are called circulating Numbers, all which kinds of Decimals are 
Produced by Diviſion thus: Mrs Ln 8 


th. 


Ce ——————— — | 
Divi- Digits Decimals | Divi-| Digits | Decimals 
| fors, divided. arifing. | ſors, | divided. | ariſing. 


| p 9 + 8.0 | .8r 7 6.000000: 857142 v 6 

D FT} — 714283 r 6 

6.0 6 7 4.000000. 571428 7 6 

| 5-0 Gr 1.000000 | .142857 r 6 

8 | 1.0 Tr 6 5. oo 33 11 
8 | 7.000 875. | 4. 6 yr 
1 .. 1415-9090. | 625. 11. oo 1.16 71 
- _. | 3-000 375. 5 [40 8. | 

| II. ooo | 1 3.0 - . 


*** nns 


A mixt Number (or one compoſed of a whole Number and 
Decimal )-is thus written 365.123. 1728.34617, and 252.6r, &c. 
And this ſhall ſuffice to ſhew the Nature of Decimals, and how 
to read and write any. I ſhall next paſs on to Reduction, and the 
reſt of the Rules, inſerting only ſuch Examples as are likely to 
accrue in Practice; and avoiding all thoſe that are impertinent, and 
tend to perplex the Reader, and make this Part of Arithmetic 
abſtruſe and tedious, which in reality is moſt eaſy and obvious. 
S !xcr. II. Reduction of Decimals. | 
'T is almoſt as improper to treat of Addition and the other 
Rules before this of Reduction in Fractions, as to teach Reducti- 
on before the Parts of ſingle Arithmetic in Integers: for what can be 


more irregular, than to ſhew how to add, fubſtract, Cc. thoſe 


Numbers, which you neither know the Production of, nor how to 
| | diſcover 
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diſcover what Parts of Coin, Weight, Sc. they repreſent or in- 
clude? Therefore | | 
1 ſhall, as is uſual, as well as juſtly and methodically done, in the 
next place ſhew, how to reduce Vulgar Fractions of inferior Deno- 
minations to Decimals of ſuperior, conſidered: as Integers of thoſe 
Fractions; and, by way of Proof thereof, give Rules and Exam- 


ples to find the Values of thoſe Decimals or any other, 


1 1 To reduce Vulgar Fraftions into Decimals, 


A Decimal of 4 places, nay generally of 3, is ſufficient, when 
that Decimal is not to be multiplied by any Number: Therefore 
the Denominator of a Decimal of 4 places being (as ſhewed before) 
10000, the Proportion will be for any Fraction in general, to fan 
the Numerator of ſuch a Decimal ; g 

As the Denominator of the Fraction given 

Is to the Numerator of that Vulgar Fraction : : 

So is the Denominator of the Decimal (admit 10000) 

To its Numerator or the Decimal required. 

Example.) What is the Decimal of 33 ? 
Here it may be ob- | 


ſerved, Rule = As 39. 27:: 10000. .6923 = the Anſwer, 
iſt, That a Cypher 39) 2700000 (.6923 | 

next the right hand of 8 

my Decimal may be 3588 

omitted, becauſe the 277 WL 

ſame place in the De- 90 


nominator 1s a Cypher 


allo: Thus is 120 
roTo[5, and fv is — 
188888: that is, 18 R 30 


is equal to , and 
188 to 15, in their loweſt Terms. ä 

2dly, Note for a General Rule, That you muſt always ſet of with 
a Point ſo many places of the Quotient for your Decimal, as the Number 
of Cyphers in the propoſed Denominator (according to the beginning of the 
aſe Sect). And if there be not ſo many Figures in the Quotient, as there 
are Cyphers in the Denominator given, then that Number muſt be made 
up 3 putting Cyphers towards the left hand next the Point in the Quotient 
or Decimal. | 


3. Hence it follows, That to reduce Coin, Weight, Meaſure, &c. 10 
the Decimals of an higher Denomination, may eaſily be dent, I 


— — — . 
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firſt repreſenting them in Vulgar Fractions, and then reducing 
thoſe Vulgar to Decimal, as above. 

So to reduce 33d. to the Decimal of a Pound, I conſider that this 
is 13 Farthings, and that a Farthing is 94» of a Pound: therefore 
13 278. is 96> of a Pound. So that | 


960. 13 2: 10000, .0135 = the Decimal ſought. 


Hereupon multiplying and dividing, I find the Quotient 135 ; but 
becauſe there are 4 Cyphers in the Denominator (or 10000) given, 
therefore I muſt have 4 places towards the right hand of the Point 
for the Decimal, which 4th place I make up with a Cypher, as you 
ſee; and the Converſe of this Proportion reduceth any Decimal to 
a Vulgar Fraction ; or one Vulgar Fraction may be reduced to 
any other, whoſe Numerator or Denominator 1s given. For 


135, Se. 10000 : 13. 960 or 10000, 135, Sc.: : 960. 13 


Or if you would reduce the given Vulgar Fraction to another whoſe 
Denominator is 12372, the Proportion holds thus: 


| 960. 13 :: 12372, 16712372 
So that 13372 is near equal to 5% or ,0135 


Which may ſuffice to ſhew how to reduce any one Fraction to an- 
other and conſequently a Vulgar to another whoſe Denominator is 
IO, 100, Sc. i. e. any Vulgar to a Decimal.  - 

And this puts me in mind of a new kind of Decimal that might 
be contrived, which would not only admit of being expreſſed in one 
Line as the common Decimal ; but whereas that Decimal ſaves 
much of Diviſion (which is its Excellency) ſo this new one would 
ſave much trouble of Multiplication : and that is, by reducing all 
. Fractions to one whoſe Numerator is 10, 100, 1000, Oc. 
And the Numerator might be ſnewn, by pointing over the Figure 
in the Denominator, where the 1 or place next the left hand of the 
Numerator would fall: thus 2452 is wrote 1472: 1 is 14723; and 
4292 1472, But I ſhall leave this Notion to be improved by the 
Ingenious, if thought worth their while; and beg the Reader's 

ardon for this ſmall Digreſſion, which there is not room in this 
1 D 


U. To 
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II. To reduce Weight, &c. to Decimals, as per Rules Parag. 2, 3, &c above. 
N | Decimals 
end. gr. th, | required. 
1. In Averdupois 3 : 20, is 4 C. And 112. 104:: 10000, 9285 
6 | 18, is 111 C. And 112. 18 :: 10000. .1607 
* 02. dw. gr. | | | | 
2. In Troy Weight 11 : 12 : 10,i84338. And 5760. 5578 :: 10000. .9684 
: Gall. Pint. | 
In Liquid Meaſure 1: 3: is 5 
this Val ar Fraction of a Beer- Barrel 855 And 288. 11 : 2000 
aQr. And 512. 1 :: 10000, .ootg 


4. In Dry Meaſure x Pint1s ; 13 0 
5. In Long Meaſ. 1 Vard is 2 68 of a Mile. And 1760. I :: 100000 .ooog6 


And thus I have fully. ſhewed the Fundamentals of making De- 
cimals. I ſhall proceed in the third place, 223 * 
| III. To find the Values of Decimals. 
Note, That. 9 of any loweſt Denomination, or .999 of an higheſt, 
may be taken for a Unit, as in the laſt of the 3 firſt Examples fol- 
—lowings S. „ 


— 


T | Note, 


— — 


To find the Values (as in theſe Examples ) you muſt multiply as n | 
| the 2d, 4th, 6th, and 81h Columns. | 
Value. Decimali Value. Decimals Value. Decimals Value. |Decimals of a 
5 ofa LI“ Tof1Cl of 1 h Barrel of 
| |] | Sterl.as wt. as Troy,a | Beer, as 
AS OE OO 4.9288 _ [9684 0382 
by 205. b b b 
[ b 8 PF. 4973 "DP. 12 Bu 4, 2 
| pe rs. 3.7140 | F 11 |.6208 .1528 Firk, - 
by 12 d. by 71. by 20 by 9 Gal. 
1. oy y 74 Hr —. 

Pen. 3 . 2400 4.9980 dw. 12.4160 | Gal. 11.3752 | 
1 by 47 Iby 4. by 6 8 Pins. 
[ 9600 | 19.9920 2.4960 Pint 31.0016 | 
er 1 or 20 by44 
1 Pound. OY 
| "2 | grs. 9.9840 . 
4h n | or 10 r 
. Al 8 8 & 
And cut off as 25 Places from the right hand of each Products, as 
' there are in the Decimal given. Theſe prove the Examples above of | 

the ſame Denominations. © 


” 
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Note, That in the 2d Example I multiply . 7 140 by 7, and that 


Product by 4, inſtead of multiplying .7140 by 28, the Pounds in 


a Quarter of an Hundred. And in the 3d Example, becauſe I can- 
not multiply ,4160 by 24, as by 1 Figure, therelths Ifirſt multiply 
it by 6, and that Product by 4; which Methods produce the ſame 
thing as multiplying .7140 by 28, and .4160 by 24, only there 1s 
Addition ſaved in each Example. 


IV. 4 ſecond Way to find the Decimal of any thing, deduced from 
the four laſt Examples. 


From a due Conſideration of the laft Examples, you may, by a 
direct contrary way of Operation, find the Decimals of any Deno- 
mination, here dividing, whereas there you multiplied. For in- 


ce, 
[7 reduce 8 Le reduce 1 

F [#0 De- Quotients or S - | Puotients or 5 [#2 4 De-] Qusotients or 
8 | cimal of Anſwers. IJ Anſevers. || eimal of | - Anſwers. 

© | 4 Pound. S I. Trey. | 
dy 4.0 ]-0135416r1=3dgu .92857=3ds.\|< J. | -9684=4 quo. 
20 .o J. 27083 1 2d ge 4 .71428=2dqu.\|12| oz. 111.6208371 39. 
12 Pence 3 J. 25 =. 1ſt guote. 7 .= 1ſt quote. of dw.121.416r1=2d g. 

4 Fartb. i 4 6 2|-5=1 quote. 

| F733 os = 2 1. 


1. Having put down your Denominations that you would reduce 
into the Decimal of an higher, as you ſee in theſe Examples, begin 
at the loweſt to divide by the proper Diviſor for reducing into the 
next ſuperior Denomination, putting, or imagining, Cyphers to 
ſtand in the Decimal places toward the right hand. But, 

2, You will obſerve from theſe Examples, that the mixt Num- 
bers, as 3.25 Pence, 3.7428 Quarters of. a C. are the Dividends, 
and that the Decimals are the Quotients : Thus I firſt divide 1 Far- 
thing or 1.00 by 4, and put 'the Quote to the right hand of the 3 
Ag for the Decimal of a Penny ; then I divide 3.25 by 12, Cc. 

ut, | 0 E 
3. In the ſecond Example, inſtead of dividing tb 20 by 28, I di- 
vide it at twice by 4, and that Quote by 7; and alſo in the third 
Example, inftead of dividing by 24 Grains, I (in this Caſe putting 
down only the 7 and doing the reſt mentally) divide by 
the Digits 4 and 6, which amounts to the ſame thing. 


v. Some 
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V. Some brief Ways of Reduction of Decimals. 


There are in many Inſtances much ſhorter Ways both of making 


Decimals and of finding their Value. 
1, As to the firſt, any even Num- The Decimal of 6 5. is 3. . 


ber of Shillings under 20 are reduced 12—,6. 
to the Decimal of a Pound, by taking I4—, 
half thereof; and thus you ſee in the 18 — yg, 
Margin. 
2. Any odd Number of Shillings 5, J. 

under 20 are made Decimals of a 3.0 . 13 
Pound by putting a Cypher towards 9.0 = 45 

the right, and then taking the half, 13.0=.65 

as in he Margin. 17.0 = 85 


3. From hence.it is plain, that any Rh 
Number of Shillings may have their Decimals put down as ſoon as 
named, by taking half the even Number; and for the 1 5. (in an 
odd Number) you ſee that it is always 5 in the 2d place from the 
Point. | 
4. To put any Pence and Farthings down in the Decimal of a Pound, 
conſider what Farthings they make, and put them down in the 2d and 3d 
places from the Point : But after the Farthings are 24 or more, add 1 to 
the third place in the Decimal. And thus 19 8. 7 d. & is put down in a 
Decimal immediately .982 ; for the 198. is . 95, and the 74 is 31 Far- 
things, more 1 red, 1 muſt be added at every 24, is 32; which added 
to the 2d and 3d places from the Point in .95, the Sum is 982. And, 

5. If you deſire to be ſo exact to have a 4th place from the Point, 
55 may make the Fi 1 in the 4th place 1 more than a 3d of what 

arthings are in the Farthings given, | | 
when they do not exceed 23. As inthe May. be put 
3d Example of the 4 in the Margin, 4. d. inDecimals. 
for 165. I put 83 for d.; or 38 Far- 8: 4— 4187 
things I put 39 in the 2d and 3d pla- 1 6594 
ces, becauſe 38 is 13 above 25, Then 16: 9i—— 8395 
for the 3d Place I take 3 of 13, which 19 : 114— 9989 
is 43 to which I add 1, and the Sum 
is 5 for the 4th place from the Point. 

So alſo in the 4th Example for the 19 5. I put .95, for the 6 d. of 
the 114, I put 25, (that is, r added at 64.) laſtly, for the 5 d. 4 
(the reſt of the 114, or 23 * put 3 of 24, more 1. 

2 


For 
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For note, That when the Farthings given are under, or ſo much as 
they are more than 24, you muſt take a third part of that Sum they 
are next to, which can be divided without a Remainer; as in the 
laſt, I take 3 of 24, becauſe 23 is nearer 24 than it is to 217. 
And thus the Decimal of a Pound may be wrote to 4 places at 
once, or mentally computed, in a fifth part of the time it can be 
found by the nearer of the Ways above, and that near enough the 
Truth, unleſs it be required to be multiplied, as is before men- 
tioned, and as in the Table at the beginning of Diviſion. N 


6. The Value alſo of any Decimal of a . . 
Pound may be found by Inſpection: For if 912 = 18: 22 31 
the place next the Point be doubled, it gives . 23 = 2 : 53 % 


the Shillings, to which add 1 s. ſo often as 7 54 = 15.3: 1 
the 2d place is g or more, for the reaſon 8766 = 17: 6F 
under the 2d Rule above; then call what 9877 = 19 : 9 
is under g (or more than 5) in the 2d place | 
Jo many Tens of Farthings, and the Digit in the 3d place ſo many Units; 
and as often as they are 25, make them leſs by 1. | 
Or more accurately thus; tho? the Rule above may be thought 
near enough, as not erring a Farthing : | 


If the Farthings under or) 6, and under 19, deduct 5 a Farthing, 


above ; in the ad place from( 19, — 33, 1 
the Point, and thoſe in the 33, 45, Iz 
3d place be — — — — 545 andupward 2 


And ſo often as the 4th place is 6. or more, you may add half a 
Farthing.. | 

And after this manner you may read Decimals in Shillings, Pence, 
Sc. as faſt as if they were wrote ſo; as I have examined many a 
thouſand, having the Species read to me looking on the Decimals, 
which if continued to ever ſo many places, they alter not the Rules 
aboxe. : 8 

Note, That theſe Allowances or Deductions are made becauſe the 
Rule ſuppoſeth 1000 Farthings in a Pound Sterling, whereas there 
are but 960 ; therefore if 1000 Farthings is 40 more than the Truth, 
500 is 20 more, 250 is 10, or 25 is 1 too much. And it is ſuffi- 
cient if done to a Farthing, which. Decimals may be valued with- 
out regarding the 4th place, | | 

7. To find the Value of the Decimal of a Foot in Length by Inſpection. 
Rule. For every roth of a Foot reckon as many Inches and as many 
Buarters, under .5, (which is known: 6 Inches.) pcs For every 2 in 
the zds place add 1 quarter of an Inch. And this will not err a 
WT. Eos quarter 
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quarter of an Inch in the generality of Decimals, if in any. 
Here in the 2d Example In. qr. 


2 according to the Rule is 2: 2 
and „08 is half ſo many qrs. = 1 : — 
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Feet. Inch, qr. 
3224 2 
2923 2:2 
7398 3 
3292 2 11 4 


> Examples, 


Sum 3: 2 


And in the 4th Example, 
93 5 I ſay is — 

4 is 4 inch. 4 qr. or 3: — 

02 is 6 Ih 1 


——— 
. 


Sum 11: I 


Note, That in adding half, in the 2ds place, if odd, you may 
omit the odd, and take half the next leſſer even Number, as in. oy 
and . og I take only 3 qrs. and 1. _ 
The immediate writing down any Inches and Quarters in the De- 
cimal of a Foot is done ſo eaſily by the Rule above inverted, that 
there is no occaſion for Examples. | 

8. To find the Value of the Decimal of a Gallon by Inſpection. 

Rule.] Mul- | | : 


then add the Di- 


tiply the Digit in 

the Primes place | Gall. Pints. qrs. | Gall. Pints. qrs. | Gall. Pints. qrs. 
of the Decimally | 19 =1 5:2 | .64=5 — 342 2: 

8, and ibe Digit] a8 =2:n | 53=5 28 71 2 3 32 
next the left hand | .37 =3 : —| 82=6 :2 66 =5 21 
of the 2 Digits 46 23: 3918 7 :1 88 =7 : — 
zin the Product 55 : 2 | 11 = —:3 | 99 =8 : — 
is /o many Pints ; N 1 


git next the right hand of the Product to that in the 2ds place of the De- 
cimal given, and multiply that Sum by 4, and the place next the left 


hand of the. Product are Quarters of Pints. Which is done with about 
a third of the trouble in the common Way ; and gives the Anſwer 
accurately enough, | | | oo 
Thus in .66, 8 times 6 is 48, the 4 are Pints, and the 8 of the 
Product added to 6 in the 2ds place is 14 3 4 times 14 is 56; the 5 
are Quarters of Pints or 14 Pints, which with the 4 is 54 Pints, Cc. 


9, To 


142 Reduction of Decimalc. -Cnap. II. 
9. To find the Value of the Decimal of a Barrel of Beer very briefly, 
. accurately. 

Rule. ] Multiply the given Decimal by 4, cut off from the Product 1 leſs 
than the Decimal places given; then ſubſtra every Digit in the Product 
from its right hand Digit, and the Remainer is the Value ſought in Gallons 
and Parts, Thus 
in the 3d Exam- 


ple, the Pro- Examples. 45 fwers,| | "Examples. | Anſw.. 
duct of .9876 Barrels Products.] Gallons. Barrels. Products Gallons. 
by 4 is 39.504 |.1234 | 4:936 | 4.4424} .2r 8.8 r| 8. 
(cutting but 3 |.5678 |22.712 [20.4408} .5 » [22.2 r | 20. 
off, according | .9876 | 39.504 [35.5536 .7 r 1.1 r | 28. 
to the Rule): |.5432 |21.728 (19-5552 9 r [39.9 r | 36. 
Then TI begin 


with 4, and 2 
take that from (o) which I ſuppoſe next it towards the "FP hand, 
that is, from 10, reſts 6; 1 w'd and o (in Tens place) is 1 


from 4 (in Units place) there reſts 35 5 from 10 reſts 5 ; 1 borrow'd 
and & is 10 from 15 reſts 5; 1 borrow'd and 3 (next the left hand, 
Column 2.) is 4, from 9 refts g, and o from the ſaid 3 reſts 3 ; 
_— ſaid Reſts are the Anſwers in Column 3, viz. 35.5536. 

The 2 fhort Rules above being obſerved, the Decimal of a 
Barrel is found in Gallons, Pints, and Quarters of a Pint, very con- 
. thus: 


Example 1. | Example 2. 
Barrels Beer 49765 | Barrels Beer .8764. 
7.9060 25.056 

' Reſts Gallons 7.11540 Reſts Gallons 31.5 504 


6 f Quarters of a | Pints = 4: 2 quarters Pints, 
P. M03 J Pint and Parts. 


L have contrived theſe 2 laſt for the Uſe of his Majeſty's Officers 
of Exciſe, where they may almoſt by Inſpection ſee the Value of 
the Decimal of a Barrel, to the 1oth part of a Pint. 

11. A moſs conciſe and eaſy Way to find the Valne of the Decimal of © 
Pound Averdupois Weight exactly. 

Rule 1.) This may be done by this Ryle : Multipty the Decimal 
== a 3, and cut off the Product 2 places fewer than are in the 

ven; from that Product ſubſtract a 7th of itſelf ; then 
ke a 2 of the Remainer, (which you may do, only pn 
own 
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down the Quotient, which are Ounces; and the 924 
Remainer (leſs 1) are Drams, per this Example. 
2. But the Rule to be inſiſted upon as more brief 277.2 
and accurate, is this: Multiply the given Num- 39.6 
ber by 8, and double the Product of every 2 Di- 
its as you go on, and the Product is Ounces and 237.6 
— Then multiply in- like manner the Parts 
of an Ounce, and the Product is Drams and F 14:12 3. 
Parts. | 
"Y Example 1. Example 2. Example 3. 
Gn — 15 924 8 16 867 5 I6 234 
unces 14.7 84 un. = 9.072 un. = 3.744 
Anſwer Drams = 12.4544 Ir. = 1.152 Dr. = 11.904 


Or if it be thought burthenſome to the Memory to multiply by 
8, Ec .as per the Rule above, it will be more eaſily done thus: 

Rule 3.] Multiply the Decimal given by 6, and after you have added 
the Tens carried (as uſual ) add thereto the Digits next towards the right 
hand of that which you laſt multiplied, and put down what is above 10 
(as commonly) : But when you have muliiplied the Digit next the left hand, 
add the Tens carried to that Digit. For inſtance, in the firſt Example a- 
bove ſay 6 times 4 is 24, put down 4, and carry 23 6 times 2 (the 
next Digit) is 12, and 2 carry'd is 14, and the 4 in Units place is 18, 
put down the 8, and carry 1; 6 times 9 is 54, and 1 carry'd is 55, 
and 2 (the middle Digit) 1s 57 ; put down 7, and add the 5 carry'd 
to the 2 laſt multiplied, and that makes 14: which I take to be 
the moſt conciſe and eaſy Method that this thing is capable of, un- 
leſs as by the followin N 

Rule 4.] Take the Primes place for ſo many Ounces, Halfs and 
Tenths of an Ounce; Seconds place for ſo many 2.5 Drams; and 
Thirds place for ſo many Quarters of a Dram. N 

Example. In 924 Þ .9 189 3, 9 Halfs, and 9 2 14: 65. 
2 in Seconds place is 2 times 2.5 or 5 5; and 4 in Thirds place 
1 = HY IRS ; | 

12, The moſt eaſy and ſhort Way of finding the Value of a Decimal of 
1 I Troy Weight in F, dw. and grs. I 

1/, Multiply the Decimal given by 2, and add what is carry'd, 
_ the Digit next the right hand (as in the third Rule) gives the 

unces. 

2dly, Twice Primes place in the next Decimal of Ounces is ſo 
many Penny- Weight, and every 5 in the Seconds place is 1 more. 


3dly, 
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3aly, What the Seconds | 


place is under or above 5, | 

and the Thirds place; take Examples. F. dw. gr. 
half thereof for Grains. 5 .5642 or 6 : 13 
But -if they are 25 or up- 3 6. 7704 do this 1 InſpeRtion. 1 
ward, deduct 1; if 38 or — 
upward, deduct 2. And if +. 9782 or 11:14 18 | dw. gr. 
the Digit in Thirds place | 5! 7387 by InſpeRtion-i is 14: 18 
be an odd one, you may 8 
deduct only the odd one 8 7 
at 25, and 1 and the odd one at 38, " | 


5 pp; 


SECT, III. Addition of Decimals. 


Hs Rule has no more difficulty than that of one Deno- 
mination in whole Numbers: obſerving, 
1. To place the Decimal Places next the Point, or the ſeveral - 
Places next the left hand, and the Points themſelves, &c. one un- 
der another, as in the Examples. 
2. If the Decimals to be added exceed not 5 in number, it is 
ſufficient if they conſiſt of 5 places where the Sum is not to be mul- 
tiplied by any thing; but where it is to be multiplied, you muſt 
obſerve the Rules given in the beginning of Diviſion, Se#. 6. of 
this Chapter. And if Decimals of a Pound Toy are to be added, 
the Decimals to be added ought to conſiſt of at leaſt 6 places: But 
if the Decimals be compleat, it is no matter how " the places be, 


Example 4. Example 2. 
r * Decimal ofa _Valuein_ | 
r be Pound Ster. e 

8 TY 9. 18 3. —Jl. 

25. 9. — I — 
75. 125, — 2: 6 

05. 75. — 15: — 

125. 275. 15; K 

as 05. —— 13:— 

Sum 2.6775 "B25, ———= 166. 
15. 3: — 


©, +... _-» . Sum 4,225, = l. 4: 4: 6 Sum Proof. 


3. But 


o 
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| But becauſe the Decimals that occur in Practice are generally, 


if not always promiſcuous, that is, neither all compleat Decimals, 
nor infinite, (certain or uncertain) therefore Examples of ſuch mixt 


will be the moſt uſeful, 


Example 2. Example 4. Example 5, 
Of a mixt Number. Promiſcuous Decimals. Promiſcuous Decimal, 
198765. 17365 e 
198 76.5. 6 7 9666666 
1987.65. 72939 12345 
198.766. 8. 70777777 
19.8765, 17234 4.00276 
1.98765. 97548 9879879 
— 9 17 12729 
Sum 220849.77915,. 87654 9. | 
25. ann 
09842 14. 78593 Sum. 
— — or 147859324 7 3 
Sum g. 44447 | 
or = g. 444486 7 1 


By the 3 firſt Examples you ſee how eaſy the Addition of Deci- 
mals is, when placed as they ought to be, and ſo many are cut off 
for Decimals in the Sum, as are the greateſt Number of places of 
thoſe given ; which is ſufficient for the underſtanding of this Rule. 

But becauſe ſome have made a difficulty where there was none, 
by talking much of repeating Numbers ; I have given the two laſt 
Examples, to ſhew that the common Method is accurate enough, 
without taking Notice of repeating Digits as differing from others, 

In Example 4. there being 2 Decimals conſiſting of repeating Di- 
Bits, I put down only thoſe next the Point, and ſum up them, 1ſt 
ſaying 9 and 6 is 15, and 1 carry'd (ſuppoſing the 9 and 6 which 
repeat were placed 2 places more to the Ie hand than 5 places, 
the greateſt Number given) is 6: which I put down as you ſee 
in the loweſt Line, and ſay 1 and 2 is 3, and 4 is 7, and 8 is 15, 
and 4 is 19, and 9 is 28, and 5 is 33, and (coming downward a- 
gain at every Series you add upward, with the repeating Digits) 
6 is 39, andg is 48; put down 8 and carry 4 to the next Series, 
which makes it 29, and the 6 and 9 repeating is 44; put down 
4, and carry 4 to the third Series, which makes it 39, and 
the 6 and 9 Repeaters is 543 put down 4, and fo proceed 
in like manner to the Digits next the Points, where the 6 and 


9 are added in Courſe, 9 there placed; ſo the Sum 
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is 5.444486 r 1. And if you had filled only 5 places each with the 
2 Digits that repeat, and had added them as the 3 former Examples, 
the Sum would have been the ſame, wanting only .000016, which 
ſuppoling even the Decimal of a Pound Troy, is leſs than a 1oth of 
a Grain. And in the 5th Example the Difference between the Sums 
having regard to the repeated Digits, and the Sum.the common 
way is ſo inconſiderable, as appears by the 2 Sums; not worth no- 
tice, if the 2d Rule of this Section be obſerved. 7 

1 bave demonſirated in the 2d Example, by the Addition of the 
Specie anſwering the Decimals, that the Rules for adding Decimals 
are right: I ſhall here ſhew that the Rule for adding theſe is agreeable 
to that for Vulgar Fraftions, For example, in adding 18889 to w, 
the common Denominator is 100090, the Numerators 36500 and 
96000, the Sum of which is 132500; ſo the Anſwer, cutting off 
the Cyphers as uſeleſs, is 888: and dividing the Numerator by 
the Denominator, that is, cutting off 3 Figures, the 
Anſwer is 1.325 : But the ſuperfluous trouble of 6g 
putting down the Cyphers being omitted, the Work 96 
of Addition of Decimals is as above, and as per —— 
Margin. | 


SxcT. IV. Subſtraction of Decimal, 


HERE is no difference between the Method of this and In- 

1 tire Numbers, obſerving to place the Point of the Subtra- 

hend exactly under that of the greater Decimal. Two or three Ex- 
amples will ſuffice to ſhew it. | 


Example 1. Example 2. Example 3. 
From. 9876 From 98.76 From 9876. 
Take. 87694321 Take 0876 Take 1234 
Remains . 11 105679 Remains = 98.6723 5 Rem. = 9875.8 766 
Example 4. Example 5. Averdupois Weight. 
From 123.45 | ib 3 5 


Take 97. From 1.1.0976 — or from 1: 1: 8.9856 
| Take 987 — or take o: 15 : 12.672 


Difference. 1106 —— or O: 1: 12.3136 
The 
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The Reaſon of the Work of Subſtraction of Decimals is the fame 
as is ſaid of Addition, only ſubſtracting inſtead of adding the Nu- 
merators; agreeing exactly with the Deduction of Vulgar Fracti- 
ons, in which Method if the Cyphers be neglected in the Reſults, 
the Method falls juſt into that o Subſtraction of Decimals, where 
the cutting off from the Sums, Remainers, Products, Sc. is the 
ſame as dividing by a Unit with Cyphers (which is the Nature of 
the Dengminators of Decimals) as is ſhewed in Diviſion of Intire 


Numbers. 


SecT, V. Multiplication of Decimalc, 


HERE is no Difference between the Operations here and by 
4: Integers, but obſerve this Rule : 

After the Work is over, you muſt ſet off ſo many Figures towards 
the right hand of the Product, as you have Decimals in both the 
Factors. | 

But if ſo many places are not in the Product (as it will happen 
when you multiply Decimals of ſmall Value) then you muſt make 
up that Number by placing Cyphers towards the left hand of the 


Product next the Point. 


Example 1. Example 2. Example 3. 
A Decimal by an In- 4 mixt by a mixt A mixt Number by a 
teger. Number. Decimal. 
012345. 9.37241. | 36.252, 
932 25.324, | 0032. 
24690 3748964 | 72.504 
37035 1874482 | 108756 
111105 | 2811723 —— 
— 4686205 901160064 
11. 505340 | 1874482 | 
. — Example 4. 
237.3469 1084 | 4 1 a De- 
| | cimal, 
Note, That in the fourth Example, be- "12364 r 1 
cauſe the 4 is repeated ad infinitum, there- ,.00009 
fore I ſay, 9 times 4 is 36, and 3 (which —— — 


would be carried if you actually put down . 0000113079 7 1 
another 4) is 39; put down 9 41 __. + —_— | 
al U 2 Now 
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Now if you had put down and multiplied 100. Fours of thoſe re- 


peated, ſo many Nines would alſo be repeated in the Product; but 


for brevity ſake I only put down one of each with an 7. 


= multiply mixt Numbers, Decimals, &c. and to have only ſo many 
| Decimals in the. ProdufF as you aſſign: And how to avaid all unne- 
ceſſary Figures in ſuch Operations. | 


Cafe 1. A mixt Number by a mixt, as 1.234504 by 9.2423: a 
to have only 4 Decimals in the Product. | | 


A CL AONEICL ILY 
3212.9, = the Multiplier inverted. 


111105 
2469 
123 

25 

4 


11.3726 = the Faded. 8 
Caſe 2. A Decimal by a whole Number, as. 1234504 by 92123, 
and to have 3 places in the Product Decimals. — 


1234504 1 
32129 = the multiplies inverted. 


11110536 
246901 | ET 
* 12345 © FACE 
TPP 


* 11372.621 the Product. . 
Caſe 3. A Decimal by a Decimal, and to have only 4 Decimal: 
places in the Product; as .12345 by. 92123 | 
12345 
32129. = the Multiplier inverted. 


— 


* * 
* 


—— 


1111 
24 
1 


— — . 


4137 = Product required. {7 S-SS 


r 
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1. To perſorm theſe Operations, it is plain that the Multiplier is 
inverted, and Units place put next the left hand, Gc. * you 
place it down to multiply. i 487 e 9 ally 

2, The due placing of it is the next thing, which is to'put Units 

lace of the intire part under that place in the Decimals of the: 
Multiplicand, which anſwers that place next the right hand of the 
Decimals you would have in the Product: As in the firſt Example, 
becauſe I would have 4 places Decimal in the Product, therefore I 
ut 9 (the Units given) under the 4th place from the Point in the 
Multiplicand. And in the 2d * I put 3 (the Units place 
of the Multiplier given) under the 3d Decimal of the Multiplicand; 
and in the 3d Example, becauſe I would have 4 Decimals in the 
Product, I put the Digit next the Point in the Multiplier under the 
3d place of the Multiplicand, becauſe there is no intire Number 
to put under the 4th place ; and place all the other Figures of the 
Multipliers in a reverſe Order, as per the Example. 

3. Begin to multiply the Figure next the right hand of the 
Multiplier, when placed as per Rules above, into the Figure ſtand- 
ing over it, &c. as in the common Way; obſerving at the ſame 
time what Tens would be carry'd if you multiplied the next 
Figure or two toward the right hand, and adding ſuch Tens and 
half Tens or upward as Ten, and ſo proceed with each Figure in 
the Multiplier that hath another ſtanding over it, (omitting the 
reſt) and place the 1ſt Product of each Figure, viz. what the ſame 
is above ten or tens Units, under the Units of the firſt Line, Ge. 
and not as in common Multiplication z which Lines add up, and 
the Aggregate is the Product required. The 3 Examples above 
make it plain, and that much Trouble and many ſuperfluous Fi- 

gures are prevented. 

Caſe 4. But it may ſometimes happen, That, as in the following Ex- 
ample, fo many places are not in the Sum as you propoſed for De- 
cimals: in which caſe add 1 or more Cyph ers. 

Thus to multiply .12345 by .234, ſee the .12345.. 

Work in the Margin, to have 4 Decimal places 432. 
in the Product; where the making of 13 Digits ———_ 


1 


F 


bf 
8 
ö 
1 
Y 
| : 
b 
2 
KL 
4 
ne 
; 
N 
1 


are ſaved. 247 
Caſe 5. Alſo it may happen, That there are 37 
not ſo many Decimal places in the Multi- 5 


plicand as you propoſe ſhall be in the Mul- | 

_ tiplier; ſo that you cannot proceed as per 0289 = Product. 
Rule 2. above: in this Caſe you may ſup- 

ply 


3 — of Derimak: Caar, II, 
ply the place by Points: thus, to multiply © 32.34. 
32.34. by 7.93245 fee the Work in the Mar- 54239.7 
gin, to bring out 4 places Decimal. 


Theſe are all the Variety I could think of 22638. 


as to this matter, which are moſtly not ex- 29106. 
tant before that I know of: And the fol- 9702 . 
lowing Compendiums are intitely my own 647 
Contrivance,z and if any of them are ex- 129 
tant, I can aſſure the Reader I borrow'd 15 
nothing therefrom, 
256.5354 
New COMPENDIUMS in | Multiplication. 
1. To multiply by any Factor under 20 at once. 
Example 3.4567 The common Way 3 4567 
by 19. 19. 
656773 Product. 311103 
34567 


The 3 SE 


2. To multiply by any Factor between 100 and 110 (excluſive) | 


at once. þ 
Example 34567 Me common Way 34567 
108 a 1᷑08 
| 276536 
3733.236 Product. 34567 \ 


Prob. = =3733.236 


3. 3. To multply by any Factor between 1: 111 and 119 claire 


at once. 
Example 34567 - The common » Way 34367 
— 249. N 3 51 
4.044339 Product. 241969 
| 34507 
_34567 
rob. = 4.044339 


4. To 


Re 


Sect: V. Multiplication of Deeimals. 
4. To multiply by any Number between 1111 and 1179 (inelu- 


once. | 
"”_ ” Example 345 67 The common Ways = 345 67 . 
11.14. | 11.14. ; 

: — 
385076.38 = Product 138268 
345067. 

34567 

34567 
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wn 


"i To multiply by a F ator — 11111 and 1111 19 (incluſive) 


putting only the Product, 
Example 345-67 111.16. 
111.16. | 
. 207402 
3842467.72 = Product. 3 4567 
| 34567 
34567 
_ ' 
a Prob. = 3842467.72 _ 
6. To multiply by a Factor between 20 and 100 excluſive. 
Erample 3.4567. The common Way = 3.4567 
55 by .. 65 
| 207402 


Prob. = = 224.085 5. 


— — 


8 To multiple by a Factor — * of a Cypher between two 
The common Way = .34567 


* Example 34% ö 
605 605 | 2 
209. 13035 = Product 172835 
A 207 402 
Proh, = 209.13035 


8. To 


152 Multiplication of -Decimats: 
8. To multiply by a Factor conſiſting of 2, &c. Cum ume 


two gs. | 
9 34567 The common Way 34567 
6005 6005 
Poe 207574835 172835 
207402 
4 Prob, = = = 207574835 | 
— 


CRAE. III. 


9. To multiply by a Factor conliſting of ſo many Cyphers be- 


tween two Digits, as there are Places in the Multiplicand. 


34567 
6000005 


Product = = 207402 172835 


10. To multiply by any Factor bewreem 100 and yoo only put- 


ting down the Product. 


Example 23456 
| 154 


Product = 3612224 


The aka Bly 23456 


154 


93824 


117280 
23456 


| Prob. = 3612224 


— mens 


11. To — by a ; Factor r confiting ofa a Unit between an any 


2 Digits. 


Example 23458 
3 416 


—ͤ ͤ3ß—3QAUlJͤ ̃ͤ— 


Product = 9757696 


Thus far-by only putting * the 


DR of the Product. 


— common Way = : 23456 
416 : 


140736 


23436 
93824 


Prob, = 9757696 | 


12, From 


Szcr.V. Multiplication of Decimate! 


12. From what is above, it is 
plain that an r 
tiplied by a Factor, being the Square 
of any in the Propoſitions above, or 
the Rectangle of any two of them, 
by only making 1 Line beſides the 
Product. For knowing that 1235 is 
the Product of 65 by 19, — for 


example 34567 by 19 (as per Caſe 1.) 
656773; and that by 65 
(as per Caſe 6.) produceth 42690245, 


produceth 


the ſame as 34567. by 1235, 
Example 1. Example 2. 
34567 34567. 
2 ” up 11116 
6567 334246772 
DA 0995 


42690245 | Prod. = 2307401864860 


* 88 
© 1 r * a . 
r \ - 


Number rp Gp mul- 


133 
er 34567 
by 6673 1580 
276536 
172835 
334367 
172835 
Examp. 2. 241969 85 
proved.” 207402 _ 
. "207405 
Proof = 2307401865860 * 
The Factor 6675 1 580 be- 
ing the Rectangle of the 2 
towards the left hand there 


fore 34567 is multiplied: by 


66751580, by only making 
9 Figures beſides the Pro- 
duct; which is 32 fewer 
than muſt be put down and 
added in the common way. 


— 


— — 


| "7 Or if a Factor or Multiplier conſiſt of the F igures in an 
put down in courſe; the ſame may be 


of the former Digits, &c. 
performed as follows : 


12.345673 2. 
1111660086 


| 741357675660 = the ahh by 6005. 
1372345032912 = the multiplied by 11116; | 


= 1372419168,6795660= Produdt, | 


By this Method there are ut 
down and added 38 Figures few- 
er than in the common way. - 


The common Way 


y two 


12.3456732. 
I 11166005” 


— 


617283660 
740740392 
740740392 
123456732 
123450732 
123456732 
123450732 


See alſo the Proof of the laſt- Proof = 1372419168.6795660 


Example in the Book fave one, 


where 9 Places are multiplied by, and only 5 Lines made. 


X 


14. To 
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14. To multiply by a whole Number conſiſting of any Digit re- 
peated any number of times, as ſuppoſe by 7 repeated 8 times. 


—V 12343678932 Common Way 1234.567892. 
77777777 77777777 
86419752524 86419752524 
2900000000 ; 86419752524. 
| — 86419752524 
960219462886694164 Product. 86419752524. 
86419752524 
Note, This Invention is ſo much 86419752524 
ſhorter than the common Way, 86419752524. 
that in this Example there are 77 86419752524 
Figures fewer. — 


Proof 9602 194628 86694164 


Note, This is done with 84 Fi- 12345678932 
gures fewer than the common 77777777, Oc. 

ay, and is about 100 nearer the — 
Truth. 36419782524 


In this Caſe cut one place more — 
from the Product than the Deci - Product 9602 194724.8 7 x 
mal Places in the Multiplicand, for | 
Decimals of the Product; or ſo many more than one as there are 
Cyphers before the repeated Digit of the Multiplier. 


16. To multiply by a mixt Number, conſiſting of any Number 
of Digits repeated. | 


Example. For Prodf of this. 
W-203450750g2- 1 12345078932 
by =7777-7777,&.f by 7777. 
by 7 = 86419752524 | = 9601234505416 
— — ! — | andby. ), & t 
Prod, = 9602 1947248 888.8 71 — — — 
| | Sum = 9602194 7248888.8r 1 


Directions 
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Directions concerning the 16 Compendiums above. 

As to Compend. 1. ] It is performed as in common Multiplication 
by 9, only adding the Digit toward the right hand of every one 
that you multiply by the 9; and when you have multiplied the laſt 
in order, add what you carry to that Digit next the left hand, and 
that gives the 2 laſt in the Product. | 
Compend. 2.) Work as in the laſt, only with this difference, that 
vou muſt add the 7 in Units place to the Product of 8 by 5, and 
the 6 to the Product of 8 and 4, Sc. Laſtly, add what you carry 
to the 4, is 7, and then put down the 3 next the left hand. 

Compend 3.] When there is 1 in Units and 1 in Tens place, be- 
fides a place Decimal, or 114, 116, 117, &c. you muſt add to cach 
Product of every Digit multiplied by 7, the 2 next Digits ſtanding 
towards the right hand, when there are ſo many. As to the Pro- 
duct of 6 by 7, I add the 7 next the 6; and then ſay, 7 times 3 
is 35, and 5 carried is 40, and 6 is 46, and 7 is 53; put down 3, 
and carry 5, Sc. Laſtly, when you have multiplied the TT. 
and added the 4 and 3, add the 3 carried to the 3 and 4 is 10, and 1 
carried and 3 is 4. | | 

Compend 4.] This is performed as thelaft, only adding 3 Figures 
(when you have ſo many) ſtanding toward the right — of every 
Digit which you multiply by the 4. And at laſt the 3 carried is 
added to 3, 4 and 5; is 15, and the 1 carried (the 5 being put in 
the Product) added to the 3 and 4 make 8, which put down, and 
the 3, as 1 ſee in the Example. | 

Compend. 5.] Whereas here you have 4 Units towards the left 
hand, you muſt add 4 Figures (when you have ſo many) ſtanding 
cowards the right hand of every Digit you multiply by 6. And 
what is carried muſt be added to the 4 places next the left hand of 
the Multiplicand at laſt, and then 3 and then 2, and then put the 
3 in the Multiplicand down. 

Compend 6.] Say 5 times 7 i835, 5 and carry 3; 5 times 6 is 30, 
and 3 is 33, and 6 times 7 makes 75; put down g, and carry 7, 
and ſay 5 times 5 is 25, and 7 is 32, and 6 times 6 makes 68 ; put 
down 8, and carry 6, and ſay 5 times 4 is 20, and 6 is 26, and 6 
times 5 makes 56; put down the 6 and carry 5, and ſay 5 times 3 
is 15, and 5 carried is 20, and 6 times 4 makes 44; put down 4, 
and ſay 6 times 3 is 18, and 4 is 22. 

Compend. 7.) In this Example, becauſe there is a Cypher between, 
you muſt multiply the two firſt as uſual, and to the Product of the 
s in the 3d add what is _— and the Product of the 6 in = 

i | 
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firſt or Units 18 of the Multiplicand. Then to the Product of 3 
in the 4th add what is carried, and the Product of 6 in the 2d or 
qo Sc. and laſtly multiply 4, then 3 by the 6, and put the Product 
own, | 
Compend 8. Multiply as uſual to multiply the 4, then ſay 5 times 
4 is 20, and 2 is 22, and 6 times the 7 is 64, 4 and carry 6; 5 
times 3 is 15, and 6 is 21, and 6 times the 6 (or 36) makes 57 ; 
put * the 7, and multiply the 35, 4 and 3 by the 6, adding the 
carried. 
: Compend. .] In this and the like Caſes there is no more difficulty 
than in multiplying by a ſingle Digit; for- the Number of Cyphers 
being equal to the places in the Multiplicand, the Product by the 
6 falls juſt to the left hand of the Product by the 5. But if the Pro- 
duct of the Digit next the left hand by that in Units place, and 
what is carried be leſs than 10, then a. Cypher muſt be put down 
between the two Products. N. 

Compend. 10.] This is N by conſidering the Nature of 
the Operations of the firſt and 6th Compendiums. For 4 times 6 
is 24, 4 and carry 2; 4 times 5 is 20, and 2 carried and 5 times 6 
makes 32, 2 and carry 53 4 times 4 is 16, and 5; is 21, and 5 times. 
5.is 46, and 6 in Units place makes 52, 2 and carry 53; 4 times 3 
is 12, and 5 is 17, and 5 times 4 makes 37, and 5 (in Tens place of 
the Multiplicand) is 42, 2 and carry 4: 4 times 2 is 8, and 4 is 12, 
and 5 times 3 makes 27, and 4 (in Hundreds. place), is 313 put 
down 1 and carry 3. Then (having multiplied all by the firſt Fi- 

ure) I fay 5 times 2 is 10, and 3 carried is 13, and 3 in Thou- 
Finds place is 16 ;. 1 time 2.is 2, and 1 carried is 3. 

Compend. 11.] This is performed as the laſt, only inſtead of ad- 
ding the Digit next the right hand, Fc. to the Product of the ſecond 
Figure in the Multiplier, you muſt here add it to the Product of 
the firſt Figure, becauſe the 1 ſtands next that Digit; and then you 
keep to the iſt and 6th Compendiums, as in the laſt, K 
Compend 12.] By this Compendium is ſnewn how to multiply by 
66751580, or other large Number produced by the Multiplication: 
of 2 or Square of one known Number, by only making 1 Line be- 
ſides the Product. The Example is that of the 5th and 8th. | 

Compend. 13.] This is likewiſe an Example ſhewing how the 
Work of Multiplication by large Numbers may be ſhorten'd, b 
dividing ſuch large Number into. 2, 3, &c. ſuch Numbers as fa 
within ſome of the aboveſaid Rules: as 111166005, I divide into 
two Multipliers, 11116 and 6005, &c, done at twice. 

; | Compend.. 
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- Compend, 14.] This Compendium is performed, firſt, by multi- 
8 2 Number = one of the repeated Digits, as in the 
{ns above the Product is 86419752524, from which the gene- 
ral Product is found thus; Add that Product from the right hand 
toward the left, and ſay 4 and 2 is 6, and 5 is 11, (put down the 4, 
6 and 1, and for every 10 you arrive at, put 1 to the Sum more 
than what is wrote down) and 1 is 12, and 2 is 14, and 5 is 19, 
and 7 is 26, put down the 4, 9 and 6; then adding 1 more for 
the 2d 10, I ſay, and 1 is 27, and 9 is 36, and 1 (for that 3d 10) 
is 37, and 1 next the 9 is 38 ſo I put down the 6 and 8. 

Then becauſe I have added as many places as are in the Multi- 
plier, - I leave out Units place (4) and add from 2 in Tens place to 
4, the 3d Figure from the left hand incluſive, which with the 3 
carried (part of the ſaid 38) makes another 38; 2 down that 8, 
and carry 3, ſo adding that to 5, &c. to 6, the 2d Figure from the 
left hand (leaving out the 2 firſt Figures next the right hand) that 
Sum is 42 3 I put down the 2, and carry 4, adding that to 2, (the 
4th from the right hand, leaving out the 524) and ſo forward to 8, 
next the left hand incluſive, the Sum is 46: I put down the 6, and 
add the 4 to the Figures between 5 and 8 incluſive, (leaving out the 
2524) and the Sum is 44; I put down 4, and add 4 to the Figures 
between 7 and 8 incluſive, (leaving out the 52524, and fo every 
time I leave out 1 more) as 4 and 7 is 11, and 9 is 20, &c, to 8 
makes 39; put down the 9, and add 3, to 86419, as they ſtand 
from the right to left, as before, and the Sum is 31 : put down 1, 
and add 3 to 8641, as taught before, and the Sum is 22; put down 
the 2, and add 2 to the 864 as aforeſaid, and the Sum is 20; o, 
and carry 2 and 6 is 8, and 8 is 16; = down 6, and ſay 1 and 8 
is 9: ſo have you the Anſwer only by eaſy. Additions. 

Compend. 15.] If the repeated Figure be a Decimal for the Multi- 

lier, I multiply as before to gain the 86419752524 ; whence the 
Product is found, firſt by adding that whole Line from the right to 
the left hand, which makes 53: I add the 5 to the 3 is 8, which I 
put down for the repeating Digit of the Product. Then add the 5 
carried to 2 (in Tens place) and that to the reſt of the Line to- 
wards the left hand makes 54; put down the 4, and carry 5 to the 
5, (in Hundreds place) &c. ad ing all toward the left hand as be- 
fore, leaving out 1 toward the right for every Digit put in the 
Sum: which is a moſt eaſy and brief Way of anſwering all Que- 
ſtions of that kind. 5 


Compend. 


wt — 
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Compend. 16.] If the Multiplier be a repeated Digit and a mixt 
Number, and the Multiplicand an intire Number, you have nothing 
to do more than in the laſt Compendium: only to put ſo many of 
the repeated Digits toward the right hand of the integral part of 
the Product, as there are places in the integral part of the Multi- 
plier, as in the Example 16. above. | 

A ſecond Example of the 16th Compendium, to multiply 1234 
Dy 333-3333333, Sc. or 333.3 7. See the Operation. 


ultiply 123 4 Proved thus 1234 
by — 333-33333333, Ce. as per 15th by .3 . 
3702 Is = 411.37 1 


and by 333 = 410922 


*. 


411333.3 r Product. : 
| | | Sum = Proof = 411333.3 7 

In this (as the laſt) having multiplied the 1234 by 3, it produces 
3702, which I add from the right hand towards the left, and the 
Sum is 12; ſo 2 and the 1 is 3 = the repeating Digit, and 1 car- 
ried added to o, 7 and 3 is 11: I put x down, and carry 1 and 7 i88, 
and 3 is 11; put 1 down, and carry 1 to 3 makes 411.3 r; and be- 
cauſe there are 3 places Integers of the Multiplier, I therefore put 
3 places of the repeating Figure towards the night hand of the 411, 
makes 411333.37 the true Anſwer, as by the firſt Example and 
Rules for 1 under the laſt mentioned Compendium. 

Or if chere be Decimal places in the Multiplicand: you may o- 
mit ſo many of the repeating Integers in the Product: as in the a- 
bove Suppoſition 1.234, then the Product will be 411.3 r as per the 
Rule under the 15th Compendium. | 

17. Or if it ſhould be ſuppoſed (tho? ſuch a thing does not often 
happen) that the Decimal Digits repeat in both the Factors: then 

rk as under the 15th Compendium, and to that Reſult add the 
Product by the next, Ec. Digits, putting down what would be 
carried if the Decimal Digit were really repeated. | 


Example 3 Proof 33 = 
8 437 
Product 2 110 82 * 


— and by = *5* = 15.87 1 
Sum = 1.22 7 | 
Product = 14.67 | 


Sum = Anſwer = 15.8r 1 


18, But 
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18. But if the repeating Digits in both Factors begin after the 
Primes place, (altho* the Caſe may rarely happen) you may proceed 
as in the following Exa } 
To multiply 27.16 7 1 by 5.237 1. 
27.1666666, c. | 
5.23333333» &c. 


_ $150 = Product by. og in 27.16 r 1 
90571 = Sum of the laſt Line, as per 15th, Ee. Compend. 
5.43311 27. 1671 in. 2 
135.8337 1 27.167 1 in 5 


142.1727 1 = the true Product, or Sum of the three laſt Lines. 


But if the Product of 3 by 6 and what is carried had not amoun- 
ted to even Tens (as here 20) then the Digit in Units place of the 
1ſt Product will repeat, and muſt be fo conſidered in adding them 
thus 2 | | 


90692 13 
5.435 71 
135.871 


142. 23037 7 3 

In this Caſe I ſuppoſe 3 repeated ſo often in . 8133 (as. 81533) 
till by adding, it brings out the. 905392, and ſhews the repeating 
of the 392. 

I need ſay no more to illuſtrate the laſt Example; and havin 
now finiſhed what I thought might be of real uſe in Operations o 
Multiplication, whether by Decimals or Integers ; I ſhall not 
trouble my Reader with uſeleſs as well as troubleſome and tedious 
Speculations, But for the Solution of all Queſtions in Practice, as 
of Concrete Numbers, I refer to the third Rule in the next Sect. (6.) 
for making your Decimal longer or ſhorter, as occaſion requires, 
according to the Greatneſs of the Number by which ſuch Decimal 


is to be multiplied : for which purpoſe a Table is there inſerted, to 
direct on almoſt all Occaſions, Tl 
Theſe 
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Theſe 18 Compendiums, as well as the 3 or 4 Caſes preceeding 
them, are new to me; tho' I am ſince my writing them informed, 
that one or two of the firſt and moſt eaſy. of theſe Compendiums 
are in Mr Leyburn's Arithmetic z however that be, I have no reaſon 
to omit any, as being my own Contrivance. 

Theſe Operations, altho' at firſt they may ſeem difficult, and to 
burthen the Memory; yet I can aſſure the Reader, that by Uſe 
they will become as eaſy as common Multiplication, (as I know by 
Experience) and that they very much abbreviate the Operations, 
cannot be deny'd: nay, many of theſe new Compendiums are not 
only ſhorter, but eaſier and more accurate than the common Way. 
And I doubt not but theſe, and thoſe many in Reduction of Deci- 
mals, being new and great Improvements, will be accordingly re- 


ceived by the Ingenious. 
That Multiplication | of Decimals is done by the ſame Rule as | 
1 +» » Vulgar Fraftions. | 
To inſtance — multiplying . 126 ; 
by .74: According to the Rule of 12 
Vulgar Fractions, the Product of 74 — 
the Numerators is 93 24, of the - 
Denominators 100000, the new 9324 Product. 


Fraction 18885 as a Vulgar ; or 


as a Decimal, by the Rule in No- 1000 


tation, . 09324, that is, 9324 be- Denominators 1 100 

ing divided by 100000, quotes 15 | 

09324. | | Product 100000 
Hence appears wherein the Pre- 

ference of the Decimal Fraction con- that is 18888 as Vulgar. 

fiſts : As, or .09324 as Decimal. 


1. In the eaſy Multiplication of 
the Denominators, which is only putting the Cyphers of the one 
toward the right hand of the other, | 

2, — 1 the Decimal can be expreſſed without its Denomina- 
tor. nd, 

3. In Caſe of finding the Value of the Decimal Fraction, the 
dividing by the Denominator is done by Inſpection, which in Vul- 
gar Fractions often requires a tedious Operation, c. 


Ser. VI. 


— ; 
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Sgr. VI. Diviſion of Decimal  \ (1 
H I S Rule is the ſame, as to the Operation, with Diviſion 
of Intire Numbers; but it muſt be obſerved, 
1. To know how many Cyphers to add to the Dividend, that ſo the 
Quotient may have a competent Number of Decimal Places, take this 
Rule. Conſider how many Decimals will ſuffice to be in your 
Quotient, (upon the Foundation of the Rule of Decimals, as per the 
little Table following the next Rule) and add that Number to the 
Decimal places in the Divifor, and then make the Decimal places 
in the Dividend equal to that Sum, by putting Cyphers toward the 
right hand, if need be. 
2. To know (when the Work of Diviſion is ended) how many Places of 
the Quotient are Decimal. 
Rule. The difference between the Decimal places in the Dividend 
and Diviſor, are the Decimal places toward the right hand of the 


uotient. 
War if ſo many Places be not in the Quote as the ſaid difference 
is, you muſt make up that Number by prefixing Cyphers towards 
the left hand, as per the Rule in Reduction. Rs 

I could here give another Rule for this purpoſe, but it not being 
ſo intelligible and uſeful in all Caſes, the inſerting of it may only 
ſerve to hinder the Learner in his Progreſs: I therefore omit it. 

A few Examples will enable the Reader to apply the Rules above, 
and fully to underſtand Diviſion of Decimals; as in the 9 Caſes 

following. But firſt obſerve, 7 | a | 

3. The Number of Places in a Decimal ſufficient, when to be 

multiplied as followeth, 5 


= Fo. Decimal of | In the Decimal | In the Decimal | Tn the Decimal In the Decimal 0 | 


. 1, Sterling. „ 1 Shilling. lb. Troy. | of 1 Ib. Averds. | 1 Barrel Beer. 

Pla- When to be| Pla- n ben to be Pla- When to 0d Pla- = en to be Pla- [When to be 

ces | multiplied) ces | multiplied; ces | multiplied| ces | multiplied: ces plt 

Juffi-| by theſe or ſuffi-| by theſe or ſuffi-| by theſe or| ſuffi-| by theſe or, ſuffi- | by theſe or 

cient, | under. cient. under, cient.| under, | cient.| under. | cient, | under. al 
9 | lo00000 | 9 [20000000 | 9 190000 | 9 [| 4000000 | 9 |. 3800000 } Without lo- 
8 100000 8 | 2000000 8 19000 | 8 400000 | 8 380000 | fins a Unit 
7 10000 | 7 200000 | 7 1900 | 7 40000 | 7 38000 | of the a 
6 1000 | 6 20000 | 6 190 | 6 4000 | 6 3800 — 
5 100 | 5 2000 | 5 9] 5 400 | 5 380 | 
+ 101 4 200 | 4 191 4 40 | 4 38|; Vid. aljo 
3 1.0 3 20 3 4.0 3 3.8 Caſe 5. 

jp 2 2.0 ; yz above. 


þ 4 I have 
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I have inſerted this Table, that you may not run your Decimal 
to more places than are abſolutely Phd "Ye | F 1 0 1. 


itt To apply the firſt and ſecond Rules abouv s. 
Example 1. To divide a mixt Number by a mixt, as 237.34691084 


by 25.324. 


Example 2. To divide 11.50554 by 
by 932, ſo that ſix places Decimal may. 


25.324)237.34691084(9.37241. 


be in the Product. — | 
932)11.505540 (.012345 = Quotient as per 61030 
the two Rules a- 103828 
Ii bove, adding one "> Tag” 
RED Cypher to the AW — 
| 7797 Dividend. 
4550 


0 | | 
Example 3. To divide .1234567 by .321, a Decimal by a Deci- 
mal, and to have ſeven Decimal Places in the Quote. 
Here according to the firſt Rule above, 
to have 7 places in the Quotient, I muſt | 
have 10 in the Dividend, which I make +321) . 1234560 (.3846003. 


the other places up by adding 3 7 2 
2. According to the 2d Rule, I point 2715 


off '7 Decimal places in the Quote, be- 1476 

cauſe that is the difference between thoſe 10927 

places in the Dividend and Diviſor. 100 
Example 4. To divide a Decimal by a2 37 


whole Number, as. 463 by 3214, and to 
Hhave 8 Decimal places in the Quotient. | 8 | 
Example g. To divide a whole by a mixt 3210. 46300000 (,00014405, 


Number, ſo as to have 9 places in the — — 
Decimal Part of the Quote; as 9 by 3.214. fo 
0 
rr. 2 — e 18400 
1 mw 
8000 
15720 
28640 k 
29280 
3550 _ 
3260 


"46 Reſts, | Example 
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Example 6. To divide a whole Number by a whole, and to have 


10 Decimal Places in the Quotient; as 5 by 365. 


365) 5.0000000000 (.01 36986301 


Example 7, To divide a 22 * . 
mixt Number by a Decimal ; I 350 
as 1.25999 by. oo: and to 2550 
to have 4 Decimal Places in 2855 
the Quotient. 5 * 
3150 oY 
.002) 1.2599900 (629.9950 2300 
1100 
Half the Dividend gives the —0500 
Figures of the Quote. 135 


Example 8. To divide a 
whole Number by a Decimal, 
as 999 by .coo13 ; and to have only 3 Decimal places in the Quote. 


,.00013) 999.00000000 (768461 5.384 


*+ „ 60 «*» 


: 


Example 9. To divide a 


Decimal by a mixt Number, — 
as. 5 by 7.53 and to have 2 89 
places Decimal in the Quo- PRE, 
br N which are ſufficient in l 7s 
caſe of Decimals of a Gallon, —— _ 
and the Quotient not re- 9 
quired to be multiplied by "51: 
any thing; as follows, [> 
7.50. 500 (.06 r a 
EM 110 
5 2 
50 | 8 Reſts 


Theſe are all the Varieties that can happen in Diviſion of Deci- 
mals: And the Exemplification of the two Rules firſt above, ap- 
pear at one View thus, 


164 Diviſion of Decimals. CAP. III. 
E * e | 
#- | Dividends Cyphers added Quotients ; having Deciꝭ 

Diviſors. given. as per Rule] mals, as per Rule 2. 

S | 1. above. 

1] 25.324 |237.34691084 9.37 r. 

2 | 932. 11.505354 0 012345. 

3 321 .1234567 o00| 3846003 
43214. 463 00000] . .00014405 

5 3.214 9. ooOOOOOOOOOO 2. 800248911 

61 365. 5. 0000000000] 0136986301 

7 .002 1.23999 oO 629.9950 

8] .00013[999. o0000000[7684615.784 

91. 7:5 5 | OO 0671 


Of Decimals by way of Vulgar Frattions. 


To work any Queſtion ſo as to give the Anſwer exquiſitely (without. 
omitting any thing). by Decimals as well as by Vulgar Prattions. 
Note, This is my own Thought, as the reſt of what. is new. in De- 


cimals is.] 


It has been one great Objection againſt Decimals, that where the 
Decimals in Quotients happen not to be compleat, but infinite, the 
Anſwer cannot be exhibited ſo accurately, as to be truly ſaid to 
be the whole Truth: But this is eaſily ſolved, by conſidering the 
Nature of the Remainers in the dividing and making a Fraction of 
that and the Piviſor. * | N% | 

So that the Proof of this depends both upon Vulgar and Dedit 
Fractions worked: promiſcuouſly, or of Decimal worked by way of 
Vulgar Fractions. h | 4 

To inſtance in Example 3. foregoing, the true Quote (as in the 
Margin below is proved) is . 3846003 : For the 37 
is what remained in dividing the laſt part of the Dividend 5 and be- 
ſides the 2 places next the right hand thereof, there being 8 more 
Decimal places towards the left hand, therefore ſo many Cy 
are in the Numerator of that part expreſſed by way of Vulgar Fra- 
ctions, which muſt always be obſerved, Hae Ws | 

The Truth of this appears by reducing this.mixt Number to one- 
Fraction :- for the Product of .3846003 multiplied by the Deno- 
minator .321, produceth .1234566963 ; to which adding the Nu- 
merator, the Sum 1s .1234567 > which placed over the Denomina- 
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tor. 321, gives the Fraction anſwer- 3846003 
able to the firſt propoſed Queſtion 321 
in Example 3. a — 

And by the ſame Rules the Quote add J 234566963 
or Anſwer in the 4th Example is to be 0000000037 
expreſſed thus .00014405 112. —— — 

hich if reduced into a ſingle Fra- Sum 12345 67000 
ction, as before, is 3744. f or for Proof. 

So likewiſe the accurate Anſwer ' 
or Quotient in Example 5. is . 28002489 11 —⁰% , reducible 
tO 3.21%. 

In Example 6. the exact Quote is conſequently . 136986301 
e2222229434. - or by the Rules above 36 in a ſimple Fraction for 
Proof. 

In Example 8. The preciſe 8 is 7684615.384. 88871. 
Or by reducing the 2 ſorts of Fractions to one Fraction, the whole 
will ſtand thus 7684615:35373 without any loſs; which (for 
Proof) is reducible to . g. 

Laſtly, In Example 9. The true Quote is 0666 , or rather 
.06'2,+ ; whoſe Value (if the Fraction of a Pound) is known to be 
16 d. We will try if it will prove ſo by the Method ſhew'd above. 

The 50 remaining (by the Rule relating to the third Example) 
is. Ogo, there being 1 more place Decimal towards the left hand 
beſides the 2 places' in the 
Remainer : ſo that the The new Frat,= ,5 }, 7.5 clade 
.06'3.4 includes the whole 7.5 750 » 
Anſwer without any Loſs, | 
as per the Work in the Mar- The Value is thus 450 } add. 


gin; and is reduced to :, found, as of Vulgar; 05 
whoſe Value, as per Vul- 2 
r Fractions, having re- 20 500 Sum. 
to the Points, as in 
Multiplication and Diviſion 7.5) 10,0 (I 5, 
of Decimals, is 15. 4d, 2 
3. Notè, That to divide 2.5 
any Decimal, Whole, or 1 2 
Mixt Number by a Unit | 
- with * is only to 7.5) 30.0 (4 Pence 
remove the Point fo many 
places towards the left hand, o 


as there are Cyphers. Thus, 


* 


es Rules of Proportion by Decimate: Ou ar. in. 


If 10 divide 98765.4 the Quote is pas. 54 
100 divide it, — — — — 98 87.654 
1000 — — — — — 98.7654 
TOOOO w— — — — — 9.87654 
100000 — — — 987654 


4 Or if 60 divide 98765.4 the Quote i is 1646.09 


600 H— — — — — 164.609 
6000 — — — — — 16.4609 
60000 — — — — — 1.64609 
600000 — — — — — 7164609 


dividing only by the 6, and cuttin ng of ſo many from the Quote 
(beſides the Decimal Places i in the Dividend) as there are Cy ers 
J Th! Dif / Dee 1 * 1 1 

at Diviſion of Decimali is performed as that 0 ar Frazons. 

7 As if 18888883 be divided 7 7 % | 
by 736 the Quote will be #2) 02986830 (4448363883, 
$83.45 22888 equal to the De- | | 
cimal Quote. 38 46003, by di- 321) 1234567000 (38463 
viding the Numerator by 321, 
and cutting as many from the Quotient as there are cyphers to the 


een. as per Margin. 
S ROT. VII. The Rule of Proportion by Decimal: 


"HIS being the fame as in whole Numbers, obſerving Mul- 
 tiplication and Diviſion of Decimals for the proper Rules * 
n ting out the Products and n z I need only give 
Example. 
What is the Intereſt of J. 325 : 15 : o for a Year at 41, 10 5. ger 
Cent. per Annum? _ 
The Anſwer is /. 1405775) as per 100. 4.5 :: 325.75 


Compend. 6, &c. or l. 14: 13: 14, 4.5 
by the 6th Rule of the Valuation of. Fes” 
Decimals. | 1 14.65775 Anſwer 


And this puts me in mind of 


65 
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Szer. VIII. The Uſe of Decimals in the calculating Interett 
| Simple and Compound. 3 % 


LOIMPLE Intereſt is the Intereſt of the Principal only, for the 
g Time propoſed. 1 
Il. The true Diſcount of Money is in proportion to its Principal: 
As 5 is to 105 (at 5 per Cent.) or as 6 to 106 at 6 per Cent. Sc. So 
that the Diſcount of any Sum for any time is leſs than the Intereſt 
for that time, and conſequently the Diſcount of any Sum at any rate 
is found for a Year by this Proportion : 
As 100 and the Rate: is to the Rate: ſo any Sum to the Diſ- 
count for the ſame time. 
III. Compound Intereſt is the Intereſt of the Principal and of the 
Intereſt put together, (the later not being paid when due, but be- 


comes Principal.) | 25 
1. As to Simple Intereſt, there are Laws in moſt Countries to aſ- 


certain it, that no one ſhall take more, under the penalty of forfeit- 
ing the Principal, Oc. as now ours in 5 per Cent. for what is lent for 
the future. | 


To find the Simple Intereſt of any Sum for a Year, 
(1.) What is the Intereſt of J. 364: 17 : 55 at 5 per Cent? 


As 100. 5 :: 364: 17 : 54 
5 Anſw. I. 18 4: 101 


Multiply the whole by 35, 
and divide by 100 con- J. 18.24: 7 : 24, 


. Linually, as you 1, RO 
here. | | 
J. 4.87 
12 
d. 10.46 
qr. 1.85 


(2.) But if the Shillings, Cc. are eaſily by Inf) ion reducible 
U x Decimal, the beſt way is to do ſuch Queſtions deci- 


Exampit, 


166 Uſe of Decimale in Interef, CnAr. IM. 
Example. What is the Intereſt of 1.364 : 18: o for a Year, at 


5 per Cent? N 
See the Operation in the Margin, 100. 5: : 364.9 
the Anſwer being /. 18: 4: 104, 5 5 
(3.) If the Intereſt of any Sum be 18.245 Anſwer. 


required for any Number of Days 
(or part of a Year) tis beſt done by Decimals. 
— _—_— the Intereſt of the Principal in the laſt Caſe is 
required only for 145 Days: 
iſt ſay, 100. 5 :: 364.9 
| | 5 


the Intereſt = 18.245 for 1 Year. 
Days. I. Days. 
2dly, 365. 18.245: 145 
145 


1 
365) 2645. 52507. 248 224 = Anſwer, 


2 Fo, 

2. And conſequently the Intereſt of the ſaid J. 364 : 17 : 114 for 
314 Days is found, reducing the odd Money to Decimals, as per 
the ſecond Rule in Reduction, which is /. .871875 : Therefore 


100. 5 :: 364.8718798. 18.2435937 = Intereſt for a Year. 
* l. Days. |. | 
365. 18.2435937 :: 314. 15.694 = the Anſwer. 

3. By the ſame Rule with the two laſt, the Intereſt of I. 1 for one 
Day at any rate is found, and they are Multipliers for finding the 
Simple Intereſt of any Number of Pounds for any Days : 

For 100, 5 :: 1. ,05 
And as 365. .05 : : 1. .000136, Sc. 
BR 
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Thus 1 J. for 1 Day at 4 per Cent, = 00010958904. | Fado: for 
N ES 0001369863 | 


,. 6 per Cent, = 00016438356 — 
7 per Cent. . 0019178082 Hay 
8 per Cent, = 0021917808 2 


Theſe Numbers may be thus uſed: Suppoſe I would know the 
Intereſt of /. 400 for 297 Days at 5 per Cent. I multiply. oo0 1369863 


by 297, and the Product is the Intereſt of J. 1 for 297 Days; which 


Product multiplied by J. 400, gives the Intereſt of /. 400 for 297 
Days = the Anſwer, J. 16: 5: 84. 


| 4. If you divide 100 by the Rate of Intereſt, it gives the Years _ 
- Purchaſe in Fee of Lands Value in _ places. And conſequent- 


ly if 200 be divided by the Years Purchaſe that the generality of 
Lands are valued at, the uot. gives the proportionable Rate of 
- Intereſt, Which is a Rule 


right with us at preſent, for 5 per Cent. agrees with 20 Years Pur- 
_ Chaſe of Land. | . F | 


5. Itis eaſy 
ber of Years, as ſuppoſe J. 100: 15, for 7 Years at 5 per Cent. ſay 


: Joo. fr 10095, 5.0375 = Ideveſt for v ear 
Fe * - 5 Fi 7 mult. o £ 1 


tf 5 


— 1 


* 35.2625 = Anſwer, or 1.35 . 5 3 


a . 8 4 — * ö 
6. And conſequently for the Intereſt of a Sum under J. 1, as 155, 


o 
* 


; jt $ iP os 5X > > {5 [rt 
100. 5 : 3754 6375⁵ for 1 Year ; or. 2625 l. for 7 Tears. 


7. Finding the Intereſt of /; 732 for 5. Tears to be J. 183, what is 
that per Cent. per Ann.“ I firit divide 1183 by 5 Years, and the 
Quote is J. 36.6. Then ſay, As 732. 36.6. : 100, 5 per Cent. 

Aer vo orig for es reitet e 14 


Here followeth Tables of Intert#, Simple, Compound, and Diſcount, - 


with their Calculation and Uſe. © 
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en £8588 4 TABLE + 
i 1 i 


| t many go by, to know whether In- 
; tereſt is too high or low, by obſerving how Lands fell : It happens 


to find the Simple Intereſt of any Sum for any Num. 
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Tables of Simple Intereſt. 
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SIM LE INTEREST at 5 per Cent. 
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S1MPLE INTEREST at 5 per Cent. 
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SIMPLE INTEREST at 5 per Cent. 
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A TABLE ſhewing the Number of Days between any. 
Day of one Month, and the ſame Day of any other.. 
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| | Te Le of tbe for egoing Tables, E3t | 
I. This Table laſt above I ſhall firſt ſhew the Uſe of, becauſe it 
is naturally in Uſe before that of Simple Intereſt. 
Example.) How many Days is contained between the 19th of No- 
vember and the 28th of March following? £1412. 9 
Rule.) This Table ſhews, that from November 19, Sc. to the 
ſame day of March, it is 120 Days. To which adding the Days 
that 28 exceeds 19, viz. 9, gives 129 Days for Anſwer, But in 
caſe the Days you reckon to, are not ſo many as thoſe you reckon . 
from; then ſubſtract the difference. As, to find the Days between 
the 28th of November and the 19th of March ; November 28, &c. to 
the ſame Day of March is 120 Days (as before) from which deduct- 
ing what 28 exceeds the 19th of November, and the Remainer is 
111 Days the Anſwer, LEA 9.9 
De Uſe of the Table of Simple Intereſt, at 5 per Cent. 
Example 1.] What is the Intereſt of l. 700 from the 5th of Jul to 
the 13th of April following, at 5 per Cent ? 2 
- The Time is 282 Days, and againſt/. 700 under 3 126 
280 Days, is Freer 1 
And under 2 Days is oo: 3: 10 
Example 2. ] To find the Intereſt of a 


2162114 


J. 470 from the 18th of December to Anſiver, l. 27: 00: 9 

the gth of April, at 5 per Cent. The Days. * 
Time is 108 Days; and J. 400, under 100 J. 9: 9: 7 
; J. 70, under 100 = 00:19: 2 

3. Or any more odd or J. 400, under 8 ='00: 8: g5 
22 0 'x'$*'V 


larger Sums in 8 J. 70, under 8 
of this kind may be mul- 
tiplied one in another, Sum or Anſwer = l. 6: 19: 004 
and the Product of the — 
Days and Pounds by the | 
00013699 at the beginning of the Table of 5 per Cent. for Anſwer. 
4. If you would find the Intereſt of /. 4700 (or other Sum above 
1000) for 108, &c, Days; 
under 100 Days and 8 Days Againſt ditto under 100 is 13.6984 
- againſt ditto you find the | under 8 is 1.0956 
marginal Numbers, whoſe: fer — — 
Sum being multiplied by Sum J. 14.7940 
47 (= 4700) gives the | Multiply by 4.7 


Anſwer J. 69: 10: 74. — 
* Product Anſwer = 69.5318 
B b Such 
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Such Perſons as are minded to have an Inſtrument whereby to 
find the Number of Days between any two in the Year, may ſee 
the Form of one, Plate A. Fig. 25, and 26. which being done in 
Braſs, and of a fix-inch Radius, will moſt eaſily. and accurately 
anſwer their End, | 

The Deſcription and Uſe of the Circlts of Days and Months. 
(Fig. 25, 26. Plate A.) | X 

Tunis conſiſts of a Circle (as Fig. 26.) divided into 365 Days, 

which is to turn round cencentrically in a Circle, (Fig. 25.) divided 
into the Months in the Year, and each Month into its reſpective 


Days: ſo that the inner Circle naturally meaſures the Days be- 


tween any two in any of the Months, in order to find: the Intereſt or 
Diſcount for thoſe Days. br.” Siri od; 296 fi: 

Example.) How many Days are contained between the 15th of 
November and the 2d of May following? Radar 

For Anſwer, turn the Hand: in the inner Circle to the 15th of 
November in the outer Circle, and: againſt the 2d of May in that 
outer, you will find in the inner; Circle 168 Days, including the 
Day you reckon from, and excluding that which you reckon to. 


Rules how by the two Tables of 4 and 5; per Cent. above, to find the 
Intereſt at any Rate from 1 to 10 per Cent. inclyſive,. very eaſily. 
and briefly. 

For Inſtance, J. 500 for 170 Pays. 

, _ 8 1 Examples. | 
For 1 per Cent. take a fourth I. 9: 6: 3:3 77 -. 
of the Int. eee of which z 8 2: 6:65 Anſwer. 
Cent. take half | ? 
amen Cane 9 6233548413 14 Anſwer. 
3 per Cent. is the Inter. | wot rig cad 
at 4 per Cen. leſs a 4th Hl. 2: 6: 6: 3 =6:19;9 Anſwer, 
thereof, as leſs — ; | | 
6 per Cent. is the Inte-7 - 
reſt at 4 per Cen © 9: 6:33 
more half thereof 
more 4: 13: 1:3 


den 119: 32 Anſw. 

7 Per C. role 3 mw 
the Int. of 1 p. C. Cas 8 p. C. is: 18: 12: 7:2 } ES 
from the Int. of 1 p. C. leſs 2: 6:6 : 3 gives "16:67:04 Anfv. 
$ f. C. found thus. 8 | 


Rules 
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les, Example s, 
For 8 per Cent, add the Int. 2 
1 9 0 ff 8 TN 732, = 15 12:7; Anf. 
4 per Cent. is 9: 6: 3:3 
9 per Cent. add the Int. 1 | 
4and 5 per C. together 
' 5 per Cent. is 11: 12: 10:2. 
10 per Cent. add the Int. at 


Sum 20:19: 24 Anſ. 


It 10: 2 , 
5 per Cent. to itſelf —— Feen 5 9 Anſw. 


| more II: 12: 10:2 


II. The UJe of Decimals in caleylating Diſcount. 


This matter wants yery much to be ſet in a clear Light, for 1 
have not yet ſeen it done; tho“ I have not perhaps ſeen all that has 
been wrote upon it: But I know that a learned Author in Folio has 
intirely miſtaken it. 

1. The Diſcount of Money is the Allowance made by the Cre- 
* out of a Sum of Money due tochim at the end of ſome num- 
ber of Days, ip iy cpalieraion 0 of the prompt Payment of the Re- 


mainer by the Debtor. 
2. That Sum paid down inſtead of the Principal due hereafter, 


— Kren be called tbe preſent Worth ; in regard that if it were 


Intereſt for the Days that the Diſcount is computed, it 


Soold amount to the Principal due at the end of thoſe Days. 
3. The Intereſt for any time is more than the Diſcount for that 
time; becauſe (ſuppoſe of 7. 1 for 1 Day at 6 per Cent.) the Quo- 
tient muſt be more 8 016438 ( = the Intereſt of /. 100 for one 
Day) is- — only" by 200, — en. it is divided by 
100. 016438. 
4. To find be Be of iis i — — hence at 6 per Cent. 
ays. J. = Day. l. Int. 


1 As Os 1: 1. 016438 | | 
1. As 365 . rn, OT L Anſwer. 


25 As. Agens, 100 : r 99983565 
228. bt of J. 1 fe r t Day 3 ä 
5 e „ Hegupe 5 ip ny, + L648 


"is the Sum b 


e 


1 B b 2 6. Ano: 


1 e 1.000000 


bp 40 7 916438. 96438 1 to 00016435 
" 10 5 85 W Weg 


2 
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6. Another way to prove this, is to try whether the Amount of 
the preſent Worth for the time, will make up the Principal due at 
that time thus: | . = OY | 
1 1+ 

100. 100.016438 : : 99983565. to © I. 

Whence I find, that if J. roo in 1 Day amount to 100.016438 ; then 
the ſaid preſent Worth of 1 /. due at the end of 1 Day, will amount 
to J. 1: which is a ſecond Proof of the true Computation of the 
preſent Worth and Diſcount above. | 

7. To illuſtrate this matter farther, I ſhall give another Example 
at large; which ſhall be to find the Diſcount of J. 1000 _—_— at 
the end of 90 Days at 6 per Cent. | 


See the Operation. Days. 


ft, 2 6 :: pe 
- 2dly, e ee e 1000. _ —— 


1000 5) 540. (1. 47945 
| 175.0 (S100, 
10147945) 1479. 45000 (14.5782 Au | 290.0 (f. 
8 e eee ieee 
e ec e e -v © 
os en = 84 4444 RS 29.0.9, 
Ons 4 3944 5% 271 07 Womb bivow 
— — ph ot Noten a T .; 
*\ f AN aries] it; 
ee bb 204.4795, 700 : : 1000. 9fe918 egen 
Which added to the Diſcount = - - - - - 14-5782. = 1000 
Or for Proof fay, 100. 10% eh 908.48. l 
. 


8. A New Way of Calcuiatin Diſcount and Proſe nt Worth, 


But becauſe chere. are two Diviſions, and one of them very 
roſe, I have Algebraically (as yoy-may ſee in e 'of Nebra) 
cContrived this Rule or Get I ich has but'c one, ahdthat'a orter 


_ - Diviſion, -+ 


I. For the preſent Worth ; 'Mujtiply the' Day vik4 Year, the Prin- 
cipal given, and 100, in each other, for the Dividend. And add 


the nt of 365 by 100 to that of the Days multi * in — 
Rate given, and the Sum is the * ſo the Quite ng 


the Anſwer. 
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In the laſt Example, 365 in 100 is 36500, that in 1000 makes 
36500000, without farther trouble; then 365 by 100 36500 
more 9o Days in 6 (the Rate) is 540; and that Sum is = 37040, 
the Diviſor. See the Work. | 1 9g”; 
C 3704.0) 3650000.0 (985.42117 = the Anſwer, 
| 31640 or preſent Worth. 
2.] For Diſcount; Multi- 2008.0 | | : 
ply the Rate in the Princl- ' 1560.0 


— given, and that in the 78 4.0 
Days given 1s —— Divi- 43 2.0 
dend. And the Product of 616.0 
365 Days by 100 added to 2 45 6.0 


that of the Days, in the — — — 
Rate given, is the Diviſor. | 

Thus the Principal in the 

Rate Is —— — = 6000 
By the Days = 90 


And 365 in 100=36500 3704.0) 54000.0 = Dividend (14.57883 = 


More go in 6 = 540 Wa 16938 Diſcount, as 

19 JAUGIIHE] „„ before. 
Diviſor = 37040 Sum. | 2392 0.0 | 

nal DAP: Minen NLO 3272.0 

3088.0 

; 1248.0 
Wote, By this laſt Method you uſe: fewer Figures by above 40, 
and have not a third of tt trouble. t 01 1 euony 


9. In Dr Harris's Lexicon the Diſcount for one Day is aſſerted to 
be the 365th part of that, for a Year: However this Miſtake came, 
I know not; but his two Folio Pages of Table of Diſcount being 
made upon the ſame Principle, are likewife erroneous. And to 
prove this, it is ſufficient from the foregoing due Calculation, That 
the Diſcount of J. 1 for 1 Day, at 6 per Cent. is .000164353, and not 
.0001550788, as the Lexicon makes it. And to pretend that multi- 
plying the Diſcount of J. 1 for 1 Day, gives the Diſcount of one 
Pound for other Days by which you multiply, is a wrong Notion 
becauſe every Day's Diſcount of J. 1 differs, being leſs according as 


that Day is diſtant from 1, as appears plain from what OW. 
This 
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This is à full Indication | 
thar one Day's Diſcount at Mo non *M 
the beginning of the Year is Diſcount of l. 1. Differences or 


* 


much more than at the mid- Days. for thoſe Days] each Day's | | 


dle or end: and therefore 


at 6 per Cent.| Diſcount. | 
werethe laſt Example above | 23 


| Fe 
of the Diſcount of l. 1000 | x| 00016435 
for 90 Days to be done by | 2 Nee, | en | 
the Tables in the Lexi- b 3 .00049 29 ' 8 
con, it would be .. 4 006573 „ 
eee eee ee 180 | 287386 * 
Whereas tis in) | x81 288937 33 
truth by the | 182 | 0290487 a4 
Cteutriona-e 14: 11:6 | 183 | 0292036 | 19991549 
6 | 362 | 08616466 00014642 | 


So that the ſaid Lexicon- | 303 | 0568 1106 
Tables err in this Inſtance 304. 05045744 
12s. 5d. And were the * 365. 05660377 
Days fewer, for which the | 
Diſcount is "required, the | 
Error would be proportionably greater. | 

Hence it may be inferred, That no Tables of Diſcount can be 
uſed with Accuracy, but ſuch as have the Diſeount far every Day 
in the Year, becauſe every Day's Diſcount differeth. And had 1 
time, and room inc this Book, I would oblige the Publick with a 
Table of Diſcount for every Day, becauſe I know not of any true 
oo of —— extant. But in the _ time, _——— 
will be better any yet publiſned, and will [be found accurate 
enough in Practice. n i 21101; Þ n vid Dis 
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A TABLE of DiscouxT at 4 per C. 
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The Uſe of the Tables of Diſcount foregoing. 
Queſt. 1. What is the Diſcount of J. 700 (if paid 137 days before 
due) at 4 per Cent ? | 
In the 1ſt Table againſt J. 700, under 130 days is J. 9: 16: 74 
| 700 under 7 days (part the 2d, 5 
at the end of the Table ns 


Ky „ _ _ Sum, or Anſwer=/.10: 6 : 10% 
' Queſt. 2. What is the Diſcount of l. 1500 for 57 Days at 5 per Cent? 
By the Method in the Margin, | I. Days. 
the Anſwer is found 1000 for 50=1.6; 16 : 0% 
6. 11 4.43 243. f 500 — — 3: 8:01 
| 1000 for 7 = 0:19:2 
I ſhall give another Exam- | 500 — — 0: 9:13 
ple, which takes in all the Va- 
rieties of. the Uſe of the Ta-|. J. 11:12: 4i4=Sum 


ble. 
Note, That for 1, 2, 3, 4,5, 

Example 2.) What ' Diſcount 6,7, 8, and g Days, from and 
at 5 per Cent. is to be allowed, | above go, Sc. to 360; I take 
to ſatisfy a Debt of J. 5000, | _ thoſe Tabular Mumbers a- 
91 Days. before the ſame is | gainſt 1,2, Sc. to q, at the end 
due ? | | of the Table of Diſcount. 

J. F ; 7 
ainſt 1000 (or ditto) under go ſtands 12.1786 
48 And under 1 (part 2.) = 0.1304 þ add 


Sum = 12.3090 
Which multiply by the Thouſands _—— =; : 


The Anſwer or Product = 61.545 . 61: 10: 11 
But had this Queſtion- been done by the Tables in Dr Harris's 
Lexicon, which he ſays are accurate; it will be found l. 2: 3: 81 
too little. For 91 Days multiplied in i. 5000 gives 455000. And by 
thoſe Tables you have againſt 400000 . 52.1853 | 
Go 11: 006 © W0ONE IJO000:= 6.5232! 
5000 = 0.6523 


aug) oth | Sum = 5 3608 5 7 221. 
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Which taken from my Diſcount above, is too little by /. 2: 3: 84 
as I have fully proved before the Tables above. 


| III. Of Compound Intereſt : The Uſe of Decimals, 


I have ſhewed above, what Compound Intereſt is, and now pro- 
ceed to give the Reader the Uſe of Decimals in computing thereof. 
Caſe 1. To lind the Amount of any Sum of Money for any Num- 
ber of Years, as of l. 650, for 5 Years at 5 per Cent. per Ann, Com- 
pound Intereſt. | 19 
Rule.] Firſt find the Amount of J. 1 for 5 Tears, and multiply 
the 5th Year by /. 650, the Principal given, thus: 
Example.) 1ſt, 100. 105 :: 1. 1,05 = at the end of 1 Year. 
2Cly, 100. 105 : : 1.05 


1 05 | 

3dly, roo. 105 :: 1.1025 S of the 2d Year. 
105 
Athly, 100. 105 :: 1.157625 = of the 3d Year, 
| 105 : 
5thly, 100. 105 :: 121350625 = the 4th Tear. 
* 105 
Anfwer — 1.2562615625 = 5th Year. 
650 multiply. 
650 Ng. . 
2 = . —829.5830156 = Anfwer. 


Or it will be the ſame thing to — the 3d Number by 1.05 
continually ; i. e. to multiply the Surſolid of 1.05 by 650. 

In this Example you ſee that every Year requires a Multiplica- 
tion ꝓerformed as per Compend. 2. of Multiplication of Decimals, and 
the laſt by the 650, as per Compend. 6. whereby tis found, that if 
. 650 be put out and forborn 5 Years, the Intereſt of that Princi- 
pal, and of the Intereſt accruing, will amount to l. 829: 11: 8. 

Caſe 2. To find the preſent Worth of any Sum due any Number 
of Years hence, as of. Sag: 11: 8 (or /.829.583015625) due at 
the end of 53 Years. See the Operation at 5 per Cent. Compound 
Intereſt, or divide the Number given, &c. by 1.05. continually. 

| g's 1,05. - 


'-Szcr, VII, Uſoof Decimals in Compound Inter. 211 


1.05. 100 :: 829.5, &c, f 
1.05) 82958. 301625 (790,076200595 = 1 _ 


105) 79007.620059500 (752.453524376 
«++ $#+ +++ + FVortbz Years hence. 


= 


* 


. _ 650 

3dly, 105. 100 : : 752.453524376. 716.622423 = 3 Tears hence. 

Ab, 105. 100 :: 7176.622423. 682,497164 = preſent Worth 4 

| 4: (Nears hence. 

5thly, 105. 100 : : 682.497164. 650. = the preſent Worth of the 
Sum given, viz. 1.829 : 11 : 8 due at the end of 5 Years, 

Here you may obſerve, that the 4th Proportional is always the 

3d Number in the Proportion the next ſtating : And having for 

every Year multiplied by 100, and divided by 105, and the pro- 


poſed Rate of Intereſt, (directly contrary to what you did in the laſt 
Ee 2 Caſe) 
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Caſe) the 4th Proportional in the 5th Operation is /, 650, which 
is the preſent Worth of J. 829: 11: 8, due at the end of 5 Years, 
which proves the Truth of the laſt. Caſe. | 5 

And after the ſame manner, had you deſired to have found the 
preſent Worth of J. 1 due 5 Years hence, the ſeveral Vears Decreaſe 
would be as in the following Table, Column 2. from that of Years. 


| | The preſent | The Amount] The preſent 
Years, | The Amount| Worth of | of l. 1. An- Worth of 1.1. 


— 


3557" Þ lr. | * nuity. Annuity. N 
| ken 
| 05 .95238095|r 195238095 

1. 1023 . 90702947 2.06 1. 85941042 


| 1.157625 |.86383759[3.1525 2,72324801 
1.215506 25.8 2270247 |4.310125 |3.54595048 


1 76352616 3.52563 1254.3 "— 


R 8 = 


q 


Caſe 3. To find the Amount of Annuities forborn any Number of 
Years, you will eaſily conſider, that at the end of 1 Year there is 
1 Year's Income due without any Intereſt; for the 2d Year, at the 
end of-that there is 2 Years Income due, and the Intereſt of 1 Year; 
at the end of the 3d Year, there is due 3 Years Income; 2 Years 
Intereſt of the 1ſt Year's Income, 1 Year's Intereſt of the 2d Year's 
Income, and 1 Year's Intereſt of the Intereſt of the rſt Year's In- 
come, Sc. 6 

Thus ſuppoſe the Rent 1 J. per Ann. the 3 Years income is. 3 

2 Years Intereſt of the 1ſt Years Income = o. 1 
| 1 Years Intereſt of the 2d Years Income = 0.05 
And 1 Year's Intereſt of the Intereſt of the iſt Year's } _ 
r ah... evcs 5 and ">... 4 88 [ = O. 0025 


- 


The Sum is the utmoſt Improvement of this: | 

Annuity for 3 Years, . — — — = 3.5525 

Hence it follows, that a Table of the Amount of 1 J. Annuity, as 
the 3d Column above, is made from the Column of the Amount 
of l. 1, by making the Tabular Number for the iſt Year 1; for the 
2d in the 3d Column the Sum of the 2 firſt Numbers in the iſt and 
zd Columns; the 3d Number in the 3d Column is the Sum of the 
ꝛd Number in the iſt and 3d Columns, &c. Ca 
| | . e 


Caſe 4. To find the preſent Worth of an Annuity due any Num 
ber of Years to come, it muſt be conſidered that the preſent Worth 
of 1/, Annuity to continue 1 Year is the ſame with the preſent 
Worth of J. 1 due a Year hence. So that the preſent Worth of an 
Annuity to continue 2 Years, is the Sum of the preſent. Worth 
thereof for 1 Year, and the preſent Worth of the like Sum with 
the Annuity to continue 2 Tears; and thus the 4th. Column in the 
above Table D For 

a ol. 

The 1 in the 4 is .95238095 Sum = the 2d in Column 4 
2 —2— 90702947 viz. 1.85941042, 
2——4—1.85941042 | Sum == the 3d in Column 4 
3 2— 86383759 ] vir. 2.7 23 24801, &c, 


5 5. To find what Annuity, to continue any Number of Years, 
any Sum will purchaſe. Divide a Unit by any of the Numbers 
which are the preſent Worth of l. 1 Annuity for any Years, and the 
Quotient Thews the Annuity that J. 1 will purchaſe to continue thoſe 
Years. Thus if I would know what J. 1 will purchaſe per Ann. to 
continue 5. Years. | | 


As 4.32947664. 1 : : 1, 23097480 = Anſw. = 45.7 d. per Ann- 
Farther Rules concerning the five Caſes above. 


1. To enlarge the Numbers tabulated above, and what is under 
the 5th Caſe, to any Number of Years, two ways.  _ | 

2, How to uſe them for any other Sum, above /. 1. 8h 

1. You may augment the firſt and ſecond Columns by ſeveral 
Operations, as taught above, from 5 Years to 30, Cc. and from 
them may make the third and fourth Columns, and another ſhewing 
what J. 1 will purchaſe to continue thoſe Years. 

Or, Becauſe the Numbers in the 1ſt Column of Compound In- 
tereſt are in proportion as roc to 105, or as 1 to 1.05, therefore 
that Column is a Series in Geometrical Proportion, whoſe Ratio is 
1.05, ſo that (as in Progreſſion, Sect. 2. Chap. II.) if you have no oc- 
caſion for the intermediate Numbers, but would know the Amount, 
. preſent Worth of any Sum or Annuity, Sc. for 41 Years; for the 
Amount of J. 1. multiply the 1.276281 56 by itſelf, and it produceth 
the Amount for 10 Years; which if you multiply by itſelf, pro- 
duceth the Amount for 20 Years; and that multiplied by itſelf, 
produceth the Amount for 40 Years. And having done the 0 

WAY. 


* 
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with the 2d Column (of the preſent Worth of J. 1) and found the 
preſent Worth for 40 Years; you may eaſily by the Rules under 
the firſt and ſecond Caſe find the Amount or preſent Worth for one 
Year more. And having thoſe two for 40 and 41 Years, you may 
eaſily from thence calculate the Amount, preſent Worth, or Pur- 
chaſe of Annuities, as is ſhewed under the 3d, 4th and 5th Caſes, 
For Sums of Money or Annuities above /. 1, you have nothing 
to do but to multiply reſpectively by ſuch Pounds: Thus for l. ;00 


Years. 
5 l. 


If you multiply 1.27628156 by 500 you have the Amount of 
l (. 500, 5 Years. 
.78352616 by 500, you have the preſent 
Worth of l. 500 due 5 Years hence. 
5.52563125 by 500, you have the Amount 
(of l. 500 per Ann, for 5 Years. 
_ - 4432947664 by 500, you have the preſent 
| | Worth of J. 300 per Ann. 
* | to continue 3 Years. 

And as in Caſe 5. .2309748 by 500, you have the Annui 
| | that J. 500 will purchaſe 

to continue 5 Years, 


. — 


And the like for any other Sums or Term of Years. 
But all theſe things (if you are without Tables of Intereſt) are 


molt eaſily and conciſely done by the Logarithms, as appears in 
chat Part of Arithmetic hereafter following. 


Compound 


— — —— — — - 
em , NO — — 


— — — 
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Tables of Compound Intereſt to 61 Tears: CAP. II. 


ComeounD INTEREST at 3 per Cem. 


TABLE I. TABLE II. TABLx III. TABLE IV. 
The pre- | The Amount The preſent 
The Amount | ſent Worth of 1.1 An- Wortb of l. 1. 
Zears. of 1. 1. of lt. | muily. Annuity, 
I 1.03 9708738 I 9708738 
2 1.0609 -9425959 2.03 1.9134697 
3 1.092727 9151417 3.0909 2.8286114 
7 1.129808 8 8884870 4.183627 37170984 
5 1.192741 8626088 5.309 1358 4.879707 2 
6 1. 1940323 8374843 6.468409 9 | 5.4171914 
7 |- 1.2298739 | .8130915 | 7.6624622 [6.23028 29 
8 1.2667701 | .7894092 8.8923360 7.0196922 
9 1.3047732 7664167 [10.191061 7.7 861089 
10 13439164 [7440939 | 111.4638793 B8.5302028 
11 13842339 7224213 | 12.8077957 9.2520241 
I2 1.4257609 | .7013799 | 14.1920296 | 9.9540040 | 
13 1.4685337 .6809513 | 15.6177904 | 10.6349553 
I4 1.5125897 | .6611178 | 17.0863242 | 11.2960731 
15 1.5579674 | 6418619 | 18.989139 | 111.9379351 
. 16 1.6047064 | .6231669 | 20.1568813 | 12.5611020 
” 29 1.6528476 | .6050164 | 21.7615877 |* 13.1661185 
g 18 1. 7024331 [873946 | 23.4144354 [113.7535131 
19 1.7535061 [702860 | 25. 1168684 [114.3237991 
20 | 1.8061112 5536758 | 26.8703745 j 148774748 
21 1.8602946 | .5375493 | 28.6764857 | 15.4150241 
22 1. 9161034 | .5218925 | 30. 5367803 [15.9369 166 y 
23 1.9735865 | .z066917 | 32.4528837 | 16.4436084 
24 | 2.0327941 | .4919337 | 344264702 | 16.9355421 
25 2.0937779 | -4776056 | 36.4592643 | 17.4131477 
14835 2.1565913 4636947 | 38.5530422 | 17.8768420 
27 2.2212890- | .4501891 | 40.7096335 | 18:3270315 
28 2.2879277 | .4370768 | 42.9309225 | 18.7641082 
29 2.3505655 4243464 45.2188502 | 19.1884546 
30 2.4272625 | 4119868 | 47.5754157 | 19.6004413 - 
31 2. 5000803 | .3999871 | 50.002678 2 20. 0004285 
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ComPoUNDINTEREST at 3 per Cent. 


_— fa 


TABLE I. 
Continu'd. 


9 


The Amount | 


of l. 1. 


2. 5750828 
2.65233 52 
27319053 


2.8 138624 
2. 8982783 


2.9852267 
3.074 7835 


3.1670270 7 


3.2620378 
3.3 598989 
3.4606959 
3-5645168 
3.6714523 
3.7815959 


3.895437 


4.0118950 


4.1322519 | 
| 42562194 
| 4-3839060 


4.5154232 
4.6508859 
4.7904125 
4-9341249 


| 5.0821486 


5.2346131 
53916515 
5.553401 
5.7 200030 
5. 8916031 
6.0683512 


The preſent 


TasLe II. 
Continu'd. 


Worth of 
„ 


3883370 
3770262 
3660449 
3553834 
3450324 
3349829 
3252262 
3157535 
3065568 
2976280 
2889592 
2805429 
2723718 
2644386 
2567365 
2492588 
2419988 
2349503 
2281071 
2214632 
21501 28 
2087503 
2026702 
1967672 
1910361 
1854719 
1800698 
1748251 
1697331 


1647894 


TABLE III. 
Continu'd. 


The Amount of 


I. 1. Annuity, 


5245027585 


55.078413 


57.730176 
60.46 20818 


63.2759443 
655.1742226 
69-1 594493 
72.2342327 
775.4012597 
78.66 32975 
82.023964 
85.4838 923 


89.048419 1 


92.71 98614 
96.50 14572 
100.396 5009 


104. 40839560 


108.5406479 


112.7968673 


117.1807733 


121.6961966 
126.3470825 


131.1374949 
136.0716198 
141.1537684 


12 — 5 
151.7800329 


157.3234339 


163.0534369 


168.9450400 
Ff 


TABLE IV. 


Continu'd. 
The preſent 


Wortb of I. 1. 


Annuity. 


20.3887655 
20.7657918 
21.1318367 
21.4872200 
21.8322525 


| 22,1672354 


22.4924616 
22,8582151 
23.1147719 
23-4123999 
23.7013592 
23.9819021 
24.2542739 
24.5187125 
24.7734490 
25,0247078 
25. 266 7066 
25. 5016569 
257297640 


25.951227 


261662399 
26.374990 2 
26.577040 
26. 7744276 
26. 9654637 
27.1 509356 
27.331 0054 
27. 5058305 
27.675636 
27. 84035 30 


Ew Oo  _ ð⅛n] ðͤ — 
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CoMPOUND INTEREST at 4 per Cent. 


by 
8 


Ov OO QAUulbwHyh - 


| FazLt V. 


The Amount 
of J. 1. 


1.04 
1.0816 
1.124864 
1. 1698586 
1.2166 529 
1.26 53190 
1.31593 18 
1.368569 
14233118 
1.480244 3 
I,3394541 
1.6010322 
1.6650735 
1.7316764 
1. 8009435 
1. 8729812 
1. 9479005 
2.0258165 
2.1068492 
2.1911231 
2-2787681 
2.2699188 
2-4647155 
2.5633042 
2.6658363 
2.77245 98 
2.8833686 
2-998703 3 
3-1186515 


3-2432975 
3-37 31334 


Tas, VI. 

The preſent 

Worth of 
. 


9615385 
9245562 
8889964 
8548042 
8219271 
7903145 
7599178 
7 3206901 
7025866 
6755641 
6495808 
6245970 
6005740 
5774750 
5552644 
5339081 
3133732 
4936281 
4745424 
4563869 
4388335 
4219553 
4057263 
3901214 
3751168 
3606892 
5468165 
3334774 
3206514 
3083186 


2964602 


TABLE VII. 


The Amount of 
1. 1 Annuity, 


1. 0 
2.04 
3.1216 
4.246464 
5.4163 226 
6.6329755 
7.8982945 
9.2142263 

10.5827953 

12.006 1071 

13.4863514 

15.258055 

16.6268377 

18.2919112 


20.0235876 


21.8245311 
23.6975124 
25.6454129 
27.6712294 
29.77 80786 
31.9592017 


34-247 9698 


36-6178886 
39-0826C41 
41.6459083 
44-3117446 
47-0842144 
49.96 75830 
$2-9662863 
56-084 9377 
59-3283352 


' 
| 


; 


| 


Tas. VIIL 


The preſent 
Worth of l. 1. 
Annuity, 


«9615335 
1.8860947 
2.775091 
3.6298952 
44518223 
5.2421369 
6.020547 
6.7 327448 
7˙4353314 
8.110895 
8.704763 
9.385073 
9.98 56473 

10. 5631223 
11. 1183868 
11.65 22949 
12. 16 56680 
12.659296 1 
13.1339385 
13.5903253 
14.0291589 
144511142 
14. 8568405 
15. 24696 19 
156220787 
15. 9827678 
16.3 295844 
16.66 306 18 
169837132 
17. 2920318 
17.884921 
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 ComrpounDINTEREST at 4 per Cent. 


TABLE V. 


Continu'd. 


The Amount 
911 


3-5080587 
3.6483811 
347943163 
3.9460890 
4.1039326 
4+2680899 
4-4 3881 34 
46163660 
4.8010206 
4-9930615 
5-1927839 
54004953 
5-6165151 
5-8411757 
60748227 
6.3178156 
6-5705282 
6-8333494 
7.1066833 
73909507 
7.686 5887 


7. 99405 22 


83138143 
8.646366 9 
8.992221 
9.3519105 
9.7259869 
10-1150263 
10-5196274 


| 10-9404125 


| .2635521 


TABLE VI. 
Continu'd, 
The preſent 

Worth of 
1 


2850579 
2740941 


2534154 
2436687 


2342968 
2252854 
2166206 
2082890 
2002779 
1925749 
1851682 
1780463 
4711984 
"> 
1582825 
1521947 
1463411 
1407126 
1353006 
1300967 
1250930 
.1 202817 
1156555 
1112072 
1069300 
1028173 
0988628 


0914042 | 
Ff 


TABLE VII. 
Continu'd, 


The Amount of 


I. 1. Annuity. 


62.7014687 
66.2095274 
69.857947 
73.522248 
77.5983 138 
817022454 
859703362 
9c 4091497 
950255157 
99.826 5363 
104.8195978 
110.0122817 
115.4128769 
121.0293 920 
126.8705677 
132.9453 904 
139.263 2060 
145.8337342 
152.6670836 
159.7737670 
167.1647176 
174.851 3063 
182.8453586 
191.1591729 
199.8055 398 
208.7977614 
218.1496719 
227.8756 588 
237.9906851 


248.5103125 


2 


TABLE VIII. 
Continu'd. 
The preſent 

Worth of J. I. 

Annuity. 


17.8735500 
18,1476441 
18.4111962 
18.66445116 
18. 9082803 
19.1425771 
19.367825 
19.584483 
19.792772 
19.99 20500 
20. 1856250 
20. 3707931 
20. 5488395 
20.7 200378 
20. 8846517 
21.0429342 
21.1951289 
213414700 
21-4821826 
21.6174832 
21-7475800 
2148726729 
219929546 
22.1086100 
22-2198172 
22.32674.72 
22.429564 5 
225284273 
22-6234877 


22.7148919 


8 
J 


8 o AA sn 


* 


f TABLEIX. 
Me Amount 


of 1. 1. 


_ 
1.1025: 
1.157625 
1.2155063 
1. 2762816 


1. 3400956. 


1.407 1064 
14774554 
15513282 
1.6 288946 


111.7103393 


1.758563 
1. 88 56491 
19799316 


2.0789282 
112.1828746 
2.2920183 


2.4066 192 


2.5 269502 


2.6532977 
2.78596 28 
2.925 2607 
3.0715238; 
3.2251000- 
3.3862549 
3.5556727 
3-7334563 
3.9201291 
4.116 1356 
4.3219424 


4.5380395 


TAB. X. 
The preſent 


Worth of 


La 


9523809 
9070294 
8638378 
8227025 
7835262 
7462154 
7106813 


6768394 


6446089 
6139133 
5846929 
5568374 
3303213 
5050680 
4810171 
4581115 
4362967 
4155207 
3957340 
3768895 
3589424 
3418499 
3255713. 


3100679 


2953028 
2812407 
2678483 
2550936 
2429463 


2313774 


2203 595 


, 


TABLE XI. 


» The Amount of 
I. 1, Annuity, 


1.0 
2.05 
3.1525: 
4.310125. 
5.3256312 
6.8919128 
8. 1420084 


9.5491089 


11.026643 
12.5778925 
14. 2067871 
15.9171265 
17.7129828 


19.5986 320 


21.5785636 


23˙ 6574919 


25. 8403664 
281323847 
30.5 390039 
33.06 59541 
35.7192518- 
38.5052144 


41.420471 


44. 5019989 


47.7 270988 
144.3751853 


51.113457 


54.6691 264 


58.4025827 


62.3227119 
587305854 | 
70. 7607898 
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CoMeounD INTEREST at 5 per Cent. 


Tas, XII. 
The preſent 

Worth of l. 1. 
Annuity, 


9523809 
I.8594103 
2.7232480 
3-54 59505 
4-3294767 


 $.0756921I 


5.7863734- 
6.4632128 
7.1078217 
7.7217349 
8.3064142 
8.80 32516 
9.3935730 


9.8 986409 
100.8377695 


11. 2740662 
II. 6895869 
12.0853 208 
12.4622103 
12.8211527 


- 13.1630026 
- 13.4885739 


13.7986418 
14-0939445 


14-64.30336 
14.8981272 
15.1410735 
15.372451 
15.5928 104 


| ComrounD INTEREST at 5 per Cent. 


TABLE IX. | 


Continu'd. 


The Amount 
of 1. 1. 


4.754941 5 
5.0031885 
5.2533480 
5.5160154 
57918161 
6.081406 
6.384773 
6.704751 
7.039988) 
7.391988 1 
7.76 15875 
8.146669 
8.571503 
8.98 50078 
- 9.4. 342582 
9.9059711 
T0.4012696 
10-9213331 
I 1-46740CO 
12.04 07698 
I 2.6428082 
13.274 94.86 
13.9386961 
14.53 56309 
153674124 
16.135783 
16-9425722 
17. 78970 
18.6791858 


19.6131451 


TABLE X. 

Continu'd. 
The preſent 
Worth of 
. 


2098562 
1998725 
1903 548 
1812903 
1726574 
1644356 
1566054 
1491480 
1420457 
1352816 
12883965 
1227044 
1168613 
1112965 
1059967 
1009492 
0961421 
0915639 
0872037 
0830512 
. 0790963 
0753298 
0717427 
683264 
0650727 
0619740 
0590229 
0562123 
0535355 


] 


* 


0509862 


” 
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TABLE XI. 


Continu'd. 


The Amount of 
I, 1. Annuity. 


75-2988293 
80.96 37708 
835.0669593 
900.3203073 
95.836322 
101.6281387 
107.7095457 
114.0950229 


120.7997741 


127.8397628 
135.2317509 
142.9933385 
151.1430054 
159.7001556 
168.6851634 
178.1194216 
188.0253927 


198.4266623 


209.3479954 


220.8153932 


232.8561649 


2454989731 


258.7739218 
272.7126179 
287.3482488 


302.7156612 


318-8514442 
3357940164 
353.5837172 
372.2629031 


Tas. XII. 
Continu'd. 
Tbe preſent 
Worth of l. 1. 

Annuity. 


15. 8026766 


16.1929039 
116.3741942 
156.5468516 
416.7112872 
16.867892 
17. 0170406 
17.1 590862 
17-294 3678 
17.423 2074 
17-5459118 
17-0627732 
17-7740697 
17. 8800663 
17.9810155 
118.0771576 
18.1687215 
18.2559253 


18.4180728 
1 8.4934026 
18.5651453 
18.5334720 
18.698444 
18.705185 
188195414. 
18-8757536 
18-9292882 
189802743 


16.025491 


1 8.3389764. 
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ComeounD INTEREST at 6 per Cent. 


Tas. XIII. 
| The Amount 


of 1, 1. 


I.06 

I. 1236 
1.191016 
1.2624 769 
1.3382256 
I-4185191 
1.5036303 
1.5938421 
1.6894790 
1.7908477 


1.8982980 


2.0121965 


2.1329283 


2.2609039 
2.3965582 
2.5402517 
2.6927728 
2.8543392 
3-0255995 
3-2071355 
3.39956 36 
3.603 5374 
3.819749 
40489346 
42918707 
45493829 
48223459 
5. 1116866 
54183878 


6.743491 1 
6. 88 10 6 ( 


Tas. XIV. 
The preſent 

Worth of 
| Ln, 


9433962 
8899964 
8396193 
7920937 
7472582 
7049605 
6650571 
6274124 
5918985 
5583948 
5267875 
49696 94 
46883 90 
4423010 
4172651 
3936463 
3713644 
3503438 
3305130 
3118047 
2941554 
2775051 
2617973 
2469786 
2329986 
2198100 
2073680 
1956301 


1741101 


1845567 


1642548 


TABLE XV. 


The Amount of 
I. 1. Annuity. 


I. O 
.*. 
3.1836 
4.3746016 
5. 5370930 
6.975187 
8.3938378 
9. 8974681 
11.4913 162 
13. 1807958 


114.9716435 
16. 8699420 


18.88 21385 
21.01 50667 
232759707 
255.6725289 
28. 2128806 
30.9956 534 
337599925 
36.785 5920 
399927275 


433922911 


46.9958285 
50.8155782 


54-8645128 


59.156 3835 
63. 7057664 
685281123 
736297990 


79. 0581868 


848016779 


TABLEXVI. 
The preſent 
Worth of 1. 1. 


9433962 
1.83 33926 
2.673019 


3. 4651056 


4.2123638 


4-9173244 
5-5823815 
6.2c97939 
6.8016923 
7-3600871 
7.8868747 
$-3838440 
8-8526831 
92949840 
87122491 
10. 1058953 
104772597 
10. 8276035 
111.1581165 
114699213 
11.764076 
12.0415818 
12.303 3790 
12.550357 
12.783 3562 
13.003 1663 
13.2105342 


13. 4061644 


13.590721 
13.7648312 
13.92 90861 
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ComrounD INTEREST at 6 per Cent. 


| Taz. XIII. Tas. XIV. I Tas. XV. | Tas. XVI. 
Continu'd. Continu'd. Continu'd. Continu'd. 
| a | The preſent The preſent 
Years. | The Amount Worth of | The Amount of Worth of I. 1, 

of 1. 1. I. 1. I. 1. Annuity. | Annuity. 
32 6.4533856 | -1549574 | 998897785 | 140840435 
33 6.840 5898 1461862 97.3431652 | 14.2302297 
34 7. 2510252 [1379115 | 104.1837550 143681412 
35 7.6860867 |. .1301952 111.4347802 | 14.4982465 
36 8,1472519 1227407 | 119.1208669 | 14.6209872 
37 8.6 360870 1157932 127.2681188 114.7367804 
38 9.1 542523 1092388 135.9042059 14. 8460192 
39 9.7035074 1030555 | 145.5584581 149490747 
40 110.2857178 972222 [154.76 19655 [. 0462969 
41 | 10.902860 .0917190 165.0476833 | 15.1380160 
42 | 11.5 570326 0865274 175.9505442 [115.2245434 
43 112.2504545 816296 [187.5075769 15. 3061730 
44 | 12.9854818 | 0770091 199.7580314 | 15.3831821 
45 137646107 .0726500 | 212.7435132 | 154558321 
46 | 145904873 | 0685378 | 225.5081239 | 15.5243699 
47 | 15-4959166 0646583 | 241.0986112 | 15.5890282 
48 | 16.3938716 .o609984 | 256.5645278 | 15.6500266 
49 | 17-3775039 | 0575457 | 272-9553994 | 15.7075723 
50 | 18-4201541 .0542884 [290.3359032 | 15.7618610 
51 | 19:5253634 | 0512154 | 308.7560573 | 15.81 3076! 
52 | 20.6968852 0483164 | 328.2814207 | 15.861 3925 
53 | 21.9336983 0455816 | 348.9783059 | 15.9069741 
54 22.2550202 0430015 370.9170041 [15.949976 
55 245503214 | 0405674 | 394-172C243 | 5990543 
55 | 26-1293406 | ,0382712 | 418-8223456 | 16.0288 141 
57 |27-6971011 | 0361049 | 444-9516863 | 16.0649190 
58 | 29-3589272 | -0340612 | 472-6487874 | 16-0989802 
59 31.1204628 0321332 502.0077145 116.1311134 
60 32.987696 90303143 | 533.1281773 161614277 
61 | 34. 90695 20 285984 | 566.1158679 16.190021 


2, Tables ef Compound Intereftto 61 Teare: Char. Hl. 


Co POUNDINTEREST at 8 per Cent. 


TAB. XVII. TAB. XVIII. TABLE XIX. TABLE XX. 
| We preſent | The preſent 
| The Amount | Worth of | TheAmountof | Worth of l. 1. 
Wis: ES I. 1. Annuity. Annuity. 
I I. O8 9259259 1.0 9259259 
2 1.1664 8573388 2.08 1.783 2648 
3 [1.259712 7938224 3.2464 2.5770979 
4 1] 1.3604890 .7350299 4.506 112 3.3121268 
5 | 1.4693281 6805832 5.866010 3.9927100 
6 1.5868743 6301696 7.33 59290 46228797 
7 1. 7138243 5834904 8.9228034 5. 2063701 
8 1.8 509302 5402689 10.6 366 276 57466389 
9 | 1.999046 5002490 12.4875579 6.2468879 
2.1589250 4631935 144865626 f 6.710814 
2.33 16390 | 4288829 16.6454876 | 7-1389643 
2.518170T 3971138 18-9771 266 7.5 360780 
2.7196 237 3676979 21.495 2967 7.903775 
2-9371936 | 340460 24-2149204 | $:2442370 
3.1721691 3152417 27.1521140 8.5594790 
3.4259426 | 2918905 29-3242831 | 8-8513691 
3.7000181 - [. 2702689 | 337502258 9-1216381 
3-9960195 2502490 | 37:4502438 |. 93718871 
4-3157011 | +2317121 414462633 | 9-6035992 
4-6609571 2145482 457619644 98181474 
5.0338337 [1986557 50.4229 215 100.0168031 
5. 4365404 1839405 554567552 10 · 2007436 
5. 8714636 1703153 60.893 2956 10. 3710589 
6.3411807 1576993 66. 7647593 10. 5287582 
6.8484752 1460179 73. 1059400 10.674776 1 
7.3 963532 [1352018 79. 9544152 10. 8099779 
7. 9880615 [1251868 87.3 507684 109351647 
8.6271064 1159137 95- 33388299 11.05 10784 
93172749] 1073275 103-9659363 11.1584059 
10.0626569 993773 113.2832112 111.2577833 
108676694 0920160 | 123.3458680 11.349799 
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 ComrounD INTEREST at 8 per Cent. 


| 


Tas, XVII. 
Continu'd. 


The Amount 
of I. 1. 


11.7370830 


1 2.67604.96 
I3.6901336 
14.7853443 
15.9681718 
1724562553 
1862527 56 
20-11 52976 
21.7245214 
23-4624832 


| 25-3394818 


27. 3666404 
29.555976 
31. 9204493 


344740853 


37.23 20121 
40. 2105730 
434274189 
46.9016 124 
50.537414 


$4-7060407 


59.0825240 


] 63-8091259 


68-9138560 


244269644 


800.3811216 


886.8116113 


93.7565402 
01. 2570634 
099.3576283 


Gg 


TAB. XVIII Tas. XIX. 
Continu'd. Continu'd. 
The preſent 
Worth of | The Amount of 
L 1. I. 1, Annuity, 
.o852000 | 134-2135375 
.0788889 | 145.9596205 
.0730453 | 1 58.6266701 
0676345 172.3168037 
.0626246 187.1021480 
0579857 | 203.0703198 
0536905 | 220.3159454 
0497134 | 238.94 12209 
460309 259.0565 186 
0426212 | 280. 78104 
0394641 [304.2435232 
36 5408 | 329.5830050 
0338341 [356.9496454 
0313279 [386.5056169 
02 9007 3 | 418.4260663 
0268 586 | 452.9001515 
0248691 | 490. 1321636 
230269 | 330.3427367 
0213212 [573.7701556 
0197419 | 620.67 17680 
0182795 [671.3255094 
0169255 | 726.0315501 
0156717 [785.1140741 
0145109 848.923 2000 
0134360 917.8370559 
124408 | 992.2640203 
0115192 072.6451419 
0106660 159.4567532 
0098759 3532132934 
0091443 f 


354.4703 569 


| 


Tas. XX. 
Contiau'd. 
The preſent. 
Worth of I. 1. 
Annuity. 


117349993 
11.5138883 
11.586933 
11.654568 
117171927 
111.7751784 
11.8288689 
11.8785823 
11.924632 
11.9672 344. 
12.0066985 
12.0432394 
12.9779735 
I 2.10840I4 
12.1 374087 
I2.1642673 
12.1891263 
12.2121633 
12.2334845 
I2.25 32264. 
12.2715259 
I 2.2884 314 
I2.3204I03L 
12.3186140 
12.3320500 
12.3444908 
212.3560100 


I 2.2666760 


12-2765FI8 
I2.3856952 


i:! AGE 
: - KE. . p p F 2 
8 - * * 
” 9 
* * 
* 4 -V 
7 


— } 


W $ 


—_— 
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ko . 
Q 
. 


© ON Q- 


| Tas. XXI. 


The e 


I. 1. 


1.1 

1.21 
1.331 
14641 
1.61051 
1.771561 


2.143 5888 
2.2579477 
2.5937425 
2-85 31167 
3-1384234 


3-7974983 
4-177 2482 
4+59497 30 
5.9544703 
5.5599173 
6. 11 59090 
6.727499 
74002499 
8.140274 
8.954.3024 
9.8497327 
10.8247059 
11.9181765 


14-4209936' 
15. 86 30930 


| 17-4494-23 
19. 1943425 


19487171 


3.4522712 


13. 1099942 


Tax. XXII. 
The preſent 
Worth of 


I, 


8264463 
7513148 


5830135 


6209213 
5644739 
5131581 
4665074 


3855433 
3504939 
3186 308 
2896644 
2633313 
2393920 
2176291 


1635080 
1486436 
1351306 
1228460 
4116782 
1015256 
0922960 
839055 
0762770 
2693433 


0573086 


0520987 


ooo 


4240976 


1978446 
1798588 


s 30394 


Tas, XXIII. 


The Amount of 
I. x Annuity. 


1. 

2.1 
3.31 
4.641 
6.1051 


7.71561 


9.487171 
114358881 


13.5794769 


15.9374246 
18.5311671 
21.3842838 


24-5227121 | 


27-9749834. 
31-7724817 


35-9497299 | 


40-5447028 


43-53991731 | 
| 8.3649201 


511.1590904 


577.2749995 


64-0924 994 
714027494 


79:5430243 | 


88.4973 268 
98.3470 594 


109. 1817654 
121.0999419 


134.2099361 


148.6409297 
164.4940227 
181.9434230 


ComeouNnD INTEREST at 10 per Cent. 


Tas, XXIV. 
The preſent 
Worthof l. 1. 
Aunuity. 


gogogog 
17355372 
2.48685 20 
3. 1698654 
3.7907868 
4.3552607 
4.8684188 
$+3349262 
5.7590238 © 
6.144567I 
6.4950610 
6.81 36918. 
7.1033562 
7. 3666875 
7. 6060795 
7. 8237086 
80215533 
8.20141 21 


— 


8.535637 
8.648694 3 


8.771 5403 


8.8832184 
8. 9847440 
9.077040 
91609455 
9-237 2222 
9.306 5665 
93696059 
94269145 


9.47901 32 


9 
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ComrounD INTEREST at 10 per Cent. 


| 


PETS 20 
156.2472252 


TABLE XXI. 


| Continu'd. 


The Amount. 
of 1. 1. 


21.1137757 
23.2251544 
25.5476699 
28.1024.368 
30.91 26805 
34-0039486 
37-494 3434 
411447778 
45-2592556 
49.7851811 
54-7636 992 
60.2400692 
66.2640761 
72. 8904837 
801795321 
881974853 
97.0172338 
106.7189572 
117.3908529 
129.1299382 


171.8719477 
189.0591425 
207-96 50567 
228.7615624 
251.6377186 
276. 8014905 
304.4816395 


334.9298035 


TAB. XXIV. 
Continu'd 
The preſent 

Worth of l. 1. 

Annuity. 


9.5263755 
9.56943 24 
9.6085749 
9.5441590 
9.6765082 
9.7059165 
9.7 326514 


97569558 


97790507 
9.7991370 


9.817973 


9.83 39975 
9.849887 
9.86 28079 
98752799 
9.8866181 
9.899255 
9.906 2959 


| 9.9148145 


9.922.5586 
9.9295987 
- 9:9359989 
9.941871 
9.947 1065 
9.9519! 50 
9.9562864 
9. 9602603 
949638730 
99671573 


Gg 2 


TAB. XXII. TAB. XXIII. 
Continu'd. Continu'd. 
The preſent 
Worth of | The Amount of 
. I. 1. Annuity. 
473624 | 201.1377674 
430568 | 222.2515442 
0391425 245.4766986 
0355841 271.024.3685 
0323492 | 299.1268053 
.0294c83 233.0394858 
267349 | 364.0434344 
243044 | 401.4477772 
02 20949 | 442.5925557 
.020c863 | 487.8518112 
| 0182603 | 537.6369924 
0166002 | 592-4006916 
0150911 | 652.6407608 
0137192 [718.9048368 
0124720 | 7917953205 
0113382 | 8719748526 
0103074 [960.1723378 
0093704 1057. 189 716 
0085188 [163.9085288 
007744 1281. 2993810 
.007040T 1410. 4293198 
oo. 15524722518 
,o058183 1708. 7194769 
0052893 1880.59 14247 
.0048085 2069.6 505671 
043714 | 2277-6156238 
0039740 25063771862 
.0036127 2758.014908 
03 2843 [30348163953 
.0029857 3339. 2980349 


99701439 
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I have deſigned theſe Rates thus: The Columns of 3, 4 or 5 per 
Cent. for Incomes of Lands, Sc. that are certain; That Table at 
6 per Cent. for Houſes new or in good Repair, Brick; That of 
8 per Cent. for the Purchaſe, Sc. of Houſes that are pretty old; 
That of 10 per Cent. for very old Houſes, or not in very good Re- 
pair. And they may be uſed as every one's Diſcretion directs, ac- 
cording to the . Rules. And as to this Table of Lives, if 
the Years Purchaſe be multiplied by the Annuity, the Product ſhews 
the Value of ſuch Eſtate for ſuch Life. Examples follow. 


| The Value of a Life at the ſeveral Ages thereof. 2 


Years Years Years 
Age. Purchaſe. Age. Purchaſe, | Age. Purchaſe. 
1 10,28 25 12.27 50 9.21 
5 13.4 | 30 11.72 55 8.31 
10 13.44 35 11.12 60 7.60 
13 13.33 | 49 10.57 65 6.54 | 
20 12.78 |. 45 9.91 | 70 5.32 


— — —— — 


The Uſe of theſe Tables of Compound Intereſt. 


Prop. 1.) To find the Amount of any Sum of Money for any 
Number of Years. This is done by the firſt Column towards the left 
hand; ſo the Amount of J. 30 in 50 Years | 


Compound Intereft allow'd at 5 per Cent. is 11.4674091 
L.573:7:5; found by —_—— theTabular 30 
Number againſt 50 Years by J. 50 thus. 


Prop. 2.] An Office is worth J. 500: What . 573.3704550 
may be paid in preſent Money to enter upon . 
it 15 Years hence? This is done by the 


2d Column at 5 per Cent. by multiplying the 4810171 
preſent Worth of /. 1. due 15 Years hence by 500 
500, as in the Margin, where the Anſwer is — — 
J. 240: 10: 2. | l. 240.5085500 


Prop. 3.] Annuity of 70 J. per - Ann. is 
forborn 33 Years, what is the Improvement, Compound __ 


/ 
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being allow'd the Owner at 5 per Years. 

Cem? By multiplying the A- J. 1. per Ann. 33 0. 0638328 
mount of J 1 per Ann. in 33 Years 70 
by the Annuity /. 70, you have — | 
the Anſwer J. 5604 :9 : 43. J. 5604.4682960 


Prop. 4.] There are 13 Years 
to come in the Leaſe of an Houſe that is pretty old, but in good 
Repair, and is J. 5o per Ann. clear; what is a farther Leaſe for 31 
Years worth in preſent Money, at the Rate of 8 per Cent? 
I add the 31 Years Reverſion 2 
to the 13 in efſe makes 44. . "BUY 
The gn Worth of J. 1 due 4 1 Per Ann. 44=1. 12.0770735 
44 Years hence, 18 149770735 111 — — 13 = T-9937759 
from which dedu e preſent * 
Worth for 13 Tears, 1 the Reſta . 4.173 * 
Reſt is multiplied by 30 for An- n 
ſwer: All by the Table of 8 per Anſw. 1. 208.66488 
Cent. | 
And if you multiply any of the Numbers in the 4th Column 
(according as the Eſtate is in Land or Houſes, as aboveſaid) by the 
Annuity you would know the preſent Worth of, the Product ſhews 
the preſent Value of ſuch Annuity for any Years required under 62. 


To find the Preſent Worth of Eſtates for Lives. 


Prop. g.] To find the Value of an Eftate of J. 35 per Ann. in Land 
for a Life of 45 Years. By the little Table above, as compu- 
ted by the Learned Dr Halley, that Life is Years Purchaſe— 9.91 
Which being multiplied by the Annuity 35, the 35 
Product is J. 346 : 17: 00= the Anſwer. — 

Prop. 6.) It many times happens, that a Life Prod. J. 346.85 
and ſo many Years certain to come, are 
poſed in the fame Queſtion ; therefore it becomes neceſſary, as in 
Computations for two Lives alſo, 10 reduce the Years Purchaſe of any 
Life into Years certain to come, or Years in a Leaſe : which is done thus. 

I find a Life of 30 worth 9.21 Years Purchaſe. Now if you turn 
to any of the four Columns in the Tables above, which ſhew the 
preſent Worth of Annuities according to the ſeveral Rates, you will 
find at 5 per Cent. the next to the ſaid 9.21 is 9.393573, againſt 
which in the Column under Years is 13 Years to come. At 6 
Cent. the next to 9.21 is 9.294984, againſt which under Years are 
14 Years, At 8 per Cent. are 9.1216381, againſt which under Years 

are 


* 
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are 17 Tears Leaſe. And at 10 per Cent. ſtands 2732 (as next 
to the ſaid 9.21) and againſt that are 27 Years Leaſe. 
Example. What is | 


theValue of anHouſe 


of l. 96 ; 2 Years to 
Rene 7 = — Years, Years Purch. Col. 4. 8 per C. come. 


after the Death of a 50 — 7.60 — or. 7.530078 or = I2 
Perſon 60 Yearsold? | bY | a | 
Tears, I. 


- The Age being The preſ. Worth of 2 | 
found = 12 Years to J. 1 per Ann, — for 35 11.654568 


come; therefore by for 12 = 7.536078 
the Table of 8 per WE” — — —— 
Cent. Column 4. the 8 of l. 1 Reverſion = 4.11849 
Anſwer, as under A 96 
Prop. 4. is found to — Q— — 
be as per Margin, Anſw. = 395.3704 
J. 395.37 504 = |. 

395 726 


Prop. 7.] In Computations of the Value of Eſtates for two Lives; as 
ſuppoſe 30 and 55. Firſt, find by the little Table of the Value of 
Lives the Years Purchaſe that the elder. Life is worth; then find 
in the fourth Column at 5 per Cent. (ſuppoſing the Purchaſe to be 
a clear certain Income) the 8.51 found in the ſaid little Table, or the 

next to it, which is 8. 3064142; right againſt which, in the Co- 
lumn of Years, is 11 Years: to which add the Difference in the 


Ages (5) and the Sum is 16 Years; againſt which, in the 4th Co- 


lumn frem the Years, is 10.8377695, the Value of J. 1 per Ann. for 
the ſaid two Lives: which multiplied by the Annuity, gives the 
Anſwer or Value thereof for the ſaid two Lives, near enough the 
Truth, Farther Directions might be given on this head; but I 
have not room to enlarge on things ſo uncertain, and which at beſt 
depend on many caſual Circumſtances. | 


4 TABLE 


8 ECT. VIII. * 


AT ABLE ſpewing by Inſpection the Fines payable 
for any Number of Tears lapſed or expired in a Church 


or College Leaſe of their Lands, tu make up ſuch 


Leaſe 21 Years. 


Annual 


Rent 


ef Lands. 


— 


oon 


A Table of Church or College Leaſes, &c. 


1 2/135 1 7 2190 17 82 


| 
, expo 2 Nears lapſ. | 3 Tears lap. | 
Fines Fines Fines 
Payable, | Payable. Payable. 
J. 5. d. g. J. 5. d. g.] l. 5. d. . 
2 00 4 30 6 90 
4 OI 8 60] 13:60 
| 6 01 12 90 I 0 31 
0 Yi} 39 17181 
10 02 1 1 31] 113 91 
12 oz 1 5 61 2 0 61 
14 10 19 91] 2 7 31 
16 100 114 1 214 o1 
18 11 118 31] 3 0 92 
t 0% 1 2 2: 6 
2 © 22] 4 5 03 615 1 
3:0 33] 6 7 70 10 2 7 
4 2 5 8 10 11 13-10 20 
5 0 61] 10 12 7.3] 16-17 8 
(6-0. 72] 1215 200 3< 
70 823] 14 17 8 9 
9 OI 192 9. 10 
Jo Frog 21 $13 
20 2 Oi 42 40 70 67 109 
8 63 15 10 201 6 2 2143 3 31 
40 4 85 1 
30 5 4 2108 6 5 o[168 17 © 


1 19-1.94| 


4 Years lap: 


Fines © 
Payable. 


115 1 I) 


910102 


14 6 40 


2317 22 
1 73 


3 5 
<3 
337 


47 14 51 
95 - 8101 


5 Years lapſ. 16 Years lapſ. 
Fines Fines 
Payable Payable. 
I. + G8 44 

I2 73 16 12 
I ˖ 30 
117 112 2.8 42 
2 10 72 3 4 60 
3 3 7 4e 72 
3 15111 416 91 
4 8 70] 512103 
5 130 6 9 001 
5 13 103 7 5 13 
6 6 A 32 
12 13 1 216 2 63 
18 19 81] 24 310 0 
25 6 39 32 K 11 
3112 93] 40 6. 43 
37 19 42 48 7 80 
44 $5 111} 56 8111 
50 12-6 of 64 10 23 
56 19 EE 
63 5 72] 8012 91 
126 11 161 70 
189 16 Io 12 41 


253 26 


12 $1 


431 


322 11 12 


= 8 11 oþ22 3.110 


my 


IO 


Fines 
Payable. 


/ 
© ON OAunhE w Þ 


"7 d. 9. 


7 Years _ 8 Tears lapſe 


Fines 


E . 


bag ba 


> COU OW bh —- 
Own Ma co 


10 18 10 2 


71 


93 


:00 
O O 


Payable. 
d. g. | 


2 2 
50 


93 
o © 
2 2 
50 
7 1. 


O O 
O O 
00 
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A TABLE ſhewing 


Caae, II, 


— ” 


Inſpection the Fines pay- 
able for any Number of Years lapſed or expired in 
a Church or College Leaſe, &c. 


g Years lap. | 


58 5 
72 16 10 2 
87 8 30 
101 19 7 2 
116 11 00 
131 2 43 
143 13 90 
291 7 62 
437 1 32 
582 15 02 
728 8 100 


ro Tears lapſ. 


Fines 
Payable. 


6 5] 


86 5 83 
103 10 10 2 


120 16 On 


138 1 20 
155 6 33 
172 11 52 
345 2111 
517 14 43 
690 5101 


862 17 3 3 


11 Years lapf. 


 F#ines 
Payable. 


J. §. d. 7˙ 


A W m = Q 


141 15 10 o 
162 O11 1 
182 6 03 
202 IT 21 
405 2 42 
607 13 63 
810 4 90 


1012 1511 1 


skcor. VIII. 


A Table of Church or College Leaſes, &c. 


233 


'A TABLE ſhewing by Inſpection the Fines payable 


for 


111366 13 1 111574 


Church or College Leaſe, &c. 
| 1 

Anal 12 Years lapſed:j13 Years lapſed. i 4 Years lapſed. 
Rent of | | 
Lands. | Fines Payable .| Fines Payable. | Fines Payable. 

J. KS d. q. J. 2 & 7 J. 

111 Þ 3 „ I& 8 3 

2414 43 5 9 4 6. 

9 * i: 7 i}; ®. & © 9 

41 9 8 9 3] 10 18. 8 I2 

54. 11 16 © 13 13. 4 I5 

.6 |: 14 3: 2:2] 16 $, 0 18 

7] 16 10. 5 19 2. 8 22 

8 18 17 7:1] 2117 4 Of 235 

9 |. 21 4 9 3] 24 12 O of 28 

10] 23 12 o 1] 27 6 8 of 31 

20 | 47 4 0 2] 54 13 4 of ©2 

30 70 16 0.3] 82 0. o of 94. 

40 | 94 8 1 of 109 6 8 of 125 
50 | 118 © 1 1] 136 13 4 of 157 

60 | 141 12 1 2] 164 0 0:0] 188 

70 | 165. 4 1 3] 193 6 8 of 220 

80 | 188 16 2 of 218 13 4 of 251 

go | 212 8 2 1] 246 0 © 9 283 
100 | 236 0 2 3| 273 6 8 of 314 

200 | 472 o 5:2] 546 13 3 of 629 18 
300 | 708 o 8 1| 819,19. 10 a| 944 18. © 1 
400 | 944. © 11, 011093 6 6 001259 4 2 
500 1180 1 1 8 2 


H h 


any Number of Tears lapſed or expired in a 


15 Years lapſed. B Years lavſed. 
Fines Payable. | Fines Payable. 
L. $54: 04: $4 46 0 
3 1% 417 73 
7: 44 63% 8 5:32 
10 16 10-1} 12 7 11 1 
14 9 1.3] 16 10 7 1 
111 & 20 13 3 0 
21 13 8 2} 24 15 10 3 
25 5 11 3] 28 18 6 2 
28: 16: @ 0 20 1.52 27 
3 10 4:1 37. 3 20 © 
36 2 10 0 41 6 5 2 
T7 5 © a 12-22 $ 
108 8 6 if 123 19 5 3 
144 11 4 / 165 3 11 2 
180 14 2 1f 206 12 5 2 
216 17 © 1Þ 247 18 11 1 
252 19 10, 1 289 5 5 1 
289 o 8 2] 330 11 11 0 
325 3 6 2] 371 18 5 o 
361 8 4 2] 413 4 10 3 
722 16 9 1} 826 9 10 0 
1084 5 1 31239 14 8 2 
1445 13 6 211652 19 7 1 
1807 1 11 012066 4 61 
A TABLE 


18 A Table of Church or College Leaſes, cc. CnAr. Il. 


A'TABLE ſhewing by Toſpefion the Fines payable 
for any Number of Years lapſed or expired in a 
Church or College Leaſe, &c. 


4 Annual [17 Years lapſed. s Years —_ 19 Years lapſed.|20 Years Laped 1 Years lapſed. 
Rent of | | | 
Lands. | Fines Payable .| Fines. Payable. | Fines Payable. | Fines Payable..| Fines Payable, 
) . 1 gi be 1 at digh - 4 dg. 
rF «14 22 5 7 Ia] £ 3} Ki 6d 7 15/60 
2. 9 8 5 7 10 % EUN 2 Fax © 1 0 oO 
$7566 + 3 16. 1: 44 18 4 62] 20 6 0 
41 18 16 10 1 21 8 3 2 24 6 o 3 27 0 0 
2 23 11 © 3þ 26 15 7 of 30 7 6 3|' 34 6 0 
28 57 9 2þ: 32 2: 8:20 236 9.2 of ,4t 00 
7 32 19 6 of 37 9 9:3þ 42 10 7 if 48 6 0 
8] 37 13 8 2] 42 16'11 1] 48 12 1 11 54 o O 
n 48 4 O 2 54 13 7 21 61 6 0 
zo 47 2 1 3þ 52 11 2 c 60 15 1 3 68 O 0 
20 94 4 3 I] 107 2 4 C| 121 10 3 1| 137: O 1 
30 | 14x 6 5 ©| 160 13 6 © 182 5 5 of 206 0 2 
40 | 188. 8 6.3] 214 4 8 1] 243 o 6 3| 274 O 3 
Zo | 235 10 8 1| 267 15 10 1| 303 15. 8 1| 343 0 3 
60 | 282 12 10 0 321 7 ©Q 1| 364 10 10 of 412 I © 
70 | 329 14 11 2] 374 18 2 1] 425 5 11 2] 481 7 
80 | 376 17 1 1] 428 9 4 1] 486 r 1 1| 549 5 
90 423-19 3 0/482 0 6 1| 546 16 3 of 618 1 2 
100471 1 4 2] 535 11 8 2| 607 11 4 2 687 1 3 
200 942 2 9 1/1071 3 5 Ofi2Ig 29 1 1374 3 2 
300 [1413 4 1 3/1606 15 1 1/1822 14 1 32062 8 5:1 
400 [1884 5 6 22142 6 10 125 5 8 212749 70 
500 [2355 6 11 ol2677 18 6 1037 16 11 06437 8 3 
The 


DSS LA AAS MAADS.24A 4 a , HD 


zcr. VIII, Uſe of the Table for Church-Leaſes. 233. 


The Uſe of this Table. 


Example 1 What Fine is to be paid, to make up a Leaſe 21 
Years, when 9 Years of 21 are lapſed (or let ſlip) ſuppoſing the 


Rent J. 147 per Annum ? 


+ KW der Ann, Fine. 
In the Table under 9 Years lapſed againſt J. 100 is I. 145 : 13: 
againſt 40 — 58: 5: 

| 7 —— 10:.3:1 
* 


There are two Books that Sums, Rent 147 Fine 214: 
afford us a Table. of this | 
kind: The firſt was written by the Reverend 7obn Newton, D. D. 
one of the King's Chaplains, Anno 1668. which contains only Fines, 
or Value of 1 J. per Ann. Rent, all in Decimals. The other is ſaid to 
be approved of by a very great Author, (who perhaps never ſaw it) 
which is very tedious in its Uſe; as I ſhall ſhew by the Example 


above, which is performed by my Table: To find the Fine payable 


to make up 9 Years lapſed 21 Years; Rent 147 /. per Ann. his An- 
Year. Qr. Mon. Tenths. 1 
ſwer is 1: 1: 2 : 5 Purchaſe, taken out of one Table; which he 


values by another thus: 


per Am. | .. „„ AP 
J. 147 for 1 Year = 147: oO: 00 
100 for 1 Quarter = 25 :00 :00. | 
2 Months = ig 4 | Sums. 


95 5 TenthsofaMofhi, 4: 3: 4 | I. per. Ann. Fine. 
J. 40 for 1 Quarter — — 10:00:00 P 1479. I. 214: 7:6 
2 Months — — 6:13: 4]  But*tis plain the Uſe 
5 Tenths ofa Mon. 1: 13: 4 | of my Table (as above) 
1.7 for 1 Quarter — — 1:15 :00| is much more brief, 
2 Months — — 1: 3: 4| and will be allowed 
5 TenthsofaMon. oo: 5: 10 more accurate. 


Example 2.) To make up a Leaſe of 14 Years any Number of 
Years leſs than 21: As ſuppoſe I would add 5 Years to 14 in a 
Leaſe of l. 40 per Am take 5 from 7 there reſts 2; then take the 
Fine payable for 2 Years lapſed = 1.8 : 10 : 1 : 1 from the Annual 
Rent, (here 40) and the Remainer is l. 31 : 9: 10: 3 =the Sum 


H h 2 Example, 


to be paid ro'add 5 Years. 


236 To Extract the Square and Cube Roots. C HRP. III. 
Example 3.) To find the Value of a Church or College full Leaſe 
of Lands of 21 Tears: as ſuppoſe J. 80 per Ann. The laſt Column 
in the Table againſt J. 80 gives you l. 622: O00: 1: 1, the Anſwer. 
I need not tell the Reader, That in caſe of Improvement by the 
Seller, he may advance the Rent to the Buyers in proportion. 


SecT, IX. To Extract the Square and Cube Roots of Decimal) 2 


1. For the Square Root. What is the Square Root of .000976541 ? 
To what is ſaid under the 


Extraction of the Square 009765410 (0 124 r Root. 
Root for Intire Numbers, it ne ol! © $4 Tit 
is only neceſſary to add for 6) 76 
Decimals, that you begin 62) 1554 

to point over Seconds place 624) 31010- 
of the Decimal given, and = 6034 reſts, 
ſoproceed over every other „ eee | 


towards. the right hand: and if the Decimal Places given are not 
an even Number, you mult make them ſo, by adding n Cypher 
towards the right hand. ; | 

2. That for every Decimal Place you would have in the Root, 
you muſt (by adding Cyphers towards the right hand, if need be) 
make twice ſo many Decimal Places in that given to have its Root 
extracted. an | | Fa: . | 

There are ſeveral Ways of extracting the Roots, but I chuſe 
that natural one, according to the Algebraic Canon, as in whole 
Numbers foregoing. e | 


> | Secondly, For the Cube Root. 
Example 1.] HA Mixt Number. What is the Cube Root of 
32.934168093464? Anſwer 3.2054. 

In thefe Caſes you muſt point over the Thirds place of the De- 
cimal, c. over every Third toward the right hand adding Cyphers, 
if the Point fall not over the place next the right hand. {- 

Example 2.) What is the Cube Root of 91? See the Work, 

In Examples of this kind, where the whole Number is not a 
compleat Cube, you muſt add ſo many times 3 Cyphers towards 
the right hand, as you intend to have Decimal Places in the Root: 


SECT. IX. To Extract the Square and Cube Roots, 237 


as here are 6 Cyphers for the 2 Decimal 
Places in the Root. And if you deſire 
more, it is but putting 3 Cyphers towards 
the right hand of the Remainer 481131, 


and proceed to make that Root as exact as 


you pleaſe. 
3. If you have the Square or Cube Roots 


of a Vulgar Fraction to extract, you may 


reduce it to a Decimal, and then proceed 
as in the Example above. 

4. And if the Decimals have Cyphers 
before next the Point, keep to the Rule 
under the laſt Example of the Cube Root 
above for the Points over: as . 014672, 


point thus 14572 5.001467 2, point thus, 


0 1467 200 z and . 00014672 point thus, 


000146720, Sc. and extract as in Whole 
Numbers: For in this Caſe of the Cube 
of Decimals, their Places muſt always be, 


or be made, 3, 6, or 9, Sc. by putting Cy- 
phers toward the right hand of the Deci- 


mal whoſe Root is required. 


Having already ſhewn how to extract 
the Square, Cube, Sc. Roots of Intire 
Numbers, and Fractions Vulgar and De- 
cimal; I ſhall in the Ufe of Logarithms 

ive a much more eaſy and ſhort Way of 
Extraction, and alſo: ſhew the Uſe of Lo- 
garithms in reſolving Queſtions of Intereſt : 
on both which accounts, Logarithms (a- 
mong 3 of their Uſes) are ex- 
tremely to be valued. 


5334849 
481151 reſts. 


Here ends DECIMAL- ARITHMETIC, 


CHAP. 


233 ' Duodecimal Arithmitic Cann. IV. 


eee eectivelivells 
CHEM 
DUODECIMAL ARITHMETIC. 


UMERATION., I have ſhew'd under Duodecimals, 
1 in ä of Numbers, Chap. I. what theſe Fra- 
vor. F NH #7 ”"mr \ 

tions are; as in 1: 1: 1: 1: 1. This is read 1 Foot, 1 Prime 
(or 12th of a Foot) 1 Second (or 12th of a Prime) 1 Third (or 12th 
of a Second) 1 Fourth (or 12 of a Third) Sc. which is ſufficient to 
know how to read or write Duodecimals. I ſhall proceed to | 
II. Addition.) This is ng more of Fett. „ „ ng we 


J. 


conſequence to what is above, but 321: 11: 10:9: 8:7 
to divide the Sum of each Series by 210: 10: 9:8: :6 
12, putting down the Remainer, and 109: 9: 8:7:6:5 
carrying the Quotes to the next. 98: 8: 7:6:5:4 
But that next the left hand is done . 
as all other things that have but one 76: 6: 56:43 2 
Denomination. The Example makes 65 5: 43221 
it clear. — — — 
III. Subſtraction of Duodecimals.] A 49124 
Joiner having lined ſeveral Rooms | 
with Cedar, as above; finds the De- 8272623 
ductions for the Apertures, as Chim- / n 
nies, Windows, Beauvets, Arches, \ e 


Viſtoes, Sc. to be— ? 

How many Feet muſt he be paid 
for? 3 ſi 
| * the leſſer Tom. the ) | 

eater, adding 12 where the upper oo 5 _.-... 
; 60s little, 715 in that to che left 3887: 2 isnt 
the Remainer is the Anſwer — — 

IV. Multiplication.) This is the principal Rule to be inſiſted on in 
this Kind of Arithmetic, as being much the ofteneſt in uſe, and con- 
ſequently the moſt to be obſerved, 

e Example 


Cup. IV. Duodecimal Arithmetic. 238 
Example 1.] Multiply 9 F. 10! by Feet. ! 

8:8“ Feet. See the Work in the 9 : 10 

Margin: Where I ſay 8 times 10 a 

Primes is 80 or 6/ to carry, and 8 6: 5725 

to be put down; then 8 times ꝗ is 72, 758: 8 


and 6 is 78 Primes, which divided n 3 
mentally by 12 is 6 F. 6! which I D 
put down as you ſee. Then I mul- Foot 85: 2: 8 = Anſw. 
tiply 9: 10! by the 8 F, ſaying 8 | | 
times 10 is 80 Primes, which is'8/ and 6 Foot to carry; then 8 
times. 9 is 72, and 6 carried is 78: the Sum of which 2 Lines or 
Products is 83: 2! : 8 // = the Anſwer. | | 
By which Example you may perceive the Neceſſity of having in 

our mind the Product of any 2 Numbers under 13, or not exceed- 
ang 12, by 12, as in the Multiplication. Table. | 
Example 2.) Multiply 16: 10: 6 byg: 3, See the Operation, 


- Here *tis plain I multiply, 1ſt, the Se- de 0: 
conds, then the Primes, and then the In- 16:10:6 
tegers by the 3, carrying the 1 of 9892 880 
each Product divided by 12 to that to- 4: 2:7:6 
wards the left hand; placing the Remain- 151:10:6 


er in each Diviſion under the Degrees of 
the Factors, as the Example indicateth. 
Example 3.] Multiply _ - 


Prod. 156 : "2 wi 
| ; 


a MH im nt 

372 : 110: 40 by 25 : | 372 11 a NY 

6/ : 30. I have inſerted 25 6 30 

the whole Work. As, I Pear 

e I mulnply 4by : 24 Produf 2237| "48D S 
3 produceth 12, ſo I 34 Product] 280 oe + 

carry 1; 111 by 3 is 33, — ; | 

and 1 1s 34, I put down Sum 2520 1130/10 

10 and carry 2; then Quoteſ——__ 94] 12] | _ 

1 * 372 by — Sum 261 

3, adding che 2 makes Tel 2 wy —4 

1118 %, all which I put Prod. 372 3 —f thi 

down as you ſee. Then dl. 11 | 

mega Bhat Prod. or Anjw. 9517 10 2] 10 bh 


by 67, and it produceth 
22371 : 811 ; ofll, as you Aud this I take to be the moſt eaſy and natural Way 
ſee. 5 of working,” when the. Integers ars large Numbers. 


zdy, 


— 


240 Duodecimal Arithmetic. CHAT. IV. 
3dly, I multiply 372 : 11: 4 by 25: as 4 times 25 is 100, or 

81: 4'/; put 4 down, and carry 8; 11 times 5 is 55, and 8 is 631, 

put 3 down, and carry 6; 11 times 2 is 22/, and 6 is 28, or 2831: 
f — 


4thly, I ſum up thoſe 3 Lines makes 2520': 1130/' : 1ol/!, 
gthh, I divide the 1130 Seconds mentally by 12, produceth 94%, 
Which makes 2514/ : 2//. | 

6thly, I divide, as before, 2614/ by 12, produceth 217 Integers, 
and 10! remains. | | | 

7thly, I multiply the 372 by the 25 at once, as taught in Deci- 
mals, and the Product is 9300: So the Sum or Anſwer is 9517 In- 
tegers 10! : 211: 10% : off!!, | 


Notes to be obſerved as appears by the aboveſaid Examples. 


If you multiply 2ds by 2ds, the Product is 4ths ; Primes by 2ds 
place gives 3ds, Primes by Primes gives Seconds, and Integers by 
Primes gives Primes, and by 2ds gives 2ds, c. And accordingly 
it is proper to place them Degrees towards the right hand, that ſo 
the Degrees of each part of the Operation may fall under the like 
in the given Duodecimals. : ' | 
So alſo 2 Places given in order, as Integers and Primes, to be 
multiplied by 2 Places or Denominations, produce 3 Places; 3 Places 
by 2 produce 4 Places; and 3 Places by 3 produce 5 Denomi- 
nations, or Degrees, in the Product; i. e. 1 leſs than the Sum of 
the Exponents or Places, or Names in both the Factors given. 

V. Diviſion of Duo- 3 * 
decimals.) Divide 136 F. F. 3 
11: 67%̃ 9 by 9. 9 (136: 1: 1:6:9 (17: 4:1: 6:1 uote. 
See the Operation: 
Where the reſt is al- 66 
ways reduced into the 5 


next Denomination or 37 
Degree, and the re- AUNT 0 
ſpective Figures of each * 
Degree added. CITY 
| 54 
9 


There is rarely occaſion (tis to be ſuppoſed) to divide by a 
Number of more than 1 Degree or Nang : — in caſe there 


ſhould, 


| 
| 
| 


Cnkr. V. Duodecimal Arithmetic. 247 
ſhould, it may be done F. 1 
as in the Margin, where 8:8) 853: 2:8 (9: 10 the 


8; : 21: 8“ is divided by 78:0 
8 :8/, Where I ſay, the — 
Eights in 85 are 9 times, 71 
which put in the Quote, 8 
and ſay 9 times 8/ is 72, 86: 
(which is 6 to carry, and — 
put down o) 9 times 8 In- 

tegers is 72, and 6 is 78, 9 ES 
which put down, and deducted; the Remainer is 7: 2! or 8615 to 
which ring down the 8/!, and ſay 8 in $6 is 10 times; 10 times 8! 
is 80, or 6/-: 8, put the 8 down, and carry the 6, ſaying 10 times 
8 is 80, and 6 is 86, which deducted, o remains: which proves 
the Truth of the firſt Example in Multiplication. 1 
And by the ſame Rules 


the Example in the Mar- q F 
gin, or any other, is per- 9:3)156:1:1:6(16:10:6 
ormed. But it may be | 148: o = Quote. 
obſerved, that in this Di- — | | 
viſion more than one Place 8:1 
of Figures may, and often 97:1 
muſt, be put in the Quote 92:6 | 
at once. N ; —— 8 
47 * 
55:6 
55:6 
* — * 
| I o reſts, 


Ii CHAP: 
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Cn _ = —— 
CHAP. V. 


SEXAGESIMAL ARITHMETIC. 
T HESE Fractions, or Goth Parts, are by ſome called A- 


ſtronomicals, becauſe uſed in the Menſuration of Time 

and Motion in Aftronomy : as 15: 1/:1½/:1½ > 1/0½/, 
that is, 1 Hour, 1 Minute (or 60 part of an Hour) 1 Second (or 
Goth part of a Minute) 1 Third (or 6oth part of a Second) 1 
Fourth (or Goth of a Third) Sc. of Time. And in Motion or 
Meaſure in the Heavens, Earth, or Sea, 1“: 1: 1“ is 1 Degree 
(or 60, but according to ſome tis 69 Exgliſb Miles upon the Ter- 
raqueous Globe) 1! is 1 Minute (or 6oth part of a Degree) 1'' is 
x Second (or 6oth of a Minute) 1!!! is the Goth of a Second, &c. 
See Sexage/imal Numbers, at the beginning of Chap. I. 

Addition is only to fum | | 


up each Column, and di- | b. . 
vide them by 60, carry- 512 292 52 1 
ing the Quotes, &c. And 6: 22:20 [ Muttiply. 


Subſtraction is ſo eaſy, that — 


neither of them need an 570: 290: 520 


Example. But | 684: 348 : 624 
n Multiplication 342: 174: 312 
I think the beſt way is to — 
work as per Margin; as 342: 858 : 1230 : 914 : 520, 
being a methodical and 14: 20: 15: 8 | 


ealy Way, which does 12 
not charge the Memory : Anſwer 356: 38: 45: 22: 40 
and I am ſure *tis more a 
brief than any Way I have ſeen. The Rule is plain; for having 
multiplied the Denominations one in another, and placed the whole 
Products as you ſee, Iadd them; and find the Sum as under the 
fecond black Line. | 
Then I begin at the right hand to divide by 60, and find 32000. 
to be 8 /: yo!l!!!, placed as you fee; and ſo I proceed with the 
reſt, not making a Digit more than what is down.: 


* 


Example 


— — IST — —— — * 


. 
* 


CHAT. V. Sexageſimal Arithmetic. 243 
Example 2.] 75 b: 33! : 32“: 27/0 by 32: 35! : 24/1 : 42//l. See 
the Operation juſt in the ſame Method with the laſt Example above. 


. 7 77 mT mT mr mmm 
Multiply. . 75 33] 52] 27 1 
| 32] 35] 24/ 42 E 
Multiplication of 3150 1386021841134 
Sexageſimals, 1800] 792j1248| 648 
2625. 15518 200 945 
240010561 664] 864 


Sums Totals 24006 68 1461966263579 283 2134 
Quotes = 62 78] 111] 60] 47] 180 
Produft = |2462] 39] 56 26] 26] 300 54 Anfwer. 


Here it may be noted, that I multiply 27%, 52!!, Sc. by 42%, 

without making 2 Lines (as is taught in Multiplication of Decimals). 
2dly, I begin at 1134 to divide the Line of Totals by 60, 

(or all except Units place by 6) ſo the Quote is 18, and Remainer 

54 ; then I divide **#4 by 60, and 47 is the Quotient, and 30 the 

Remainer, &c. - 

; TI ſhall give the Reader the Proof of this by Diviſion, for a Conclu« 

ON, Viz. 


2:35:24: 42)2462:39:50: 26:26:30: 54 (755: 33 : 52 : 27 = Quote. 
nn 2444: 15: 52: 20 == the Divitor muftipüed in 75 in the Quote, 
(and divide by 60. 


—_— — th tth. en — »„ ths * 2 a 8 * 
— * a 


| : 23 : 57 : 56 the Difference between the 4 firſt places in the 


(two laſt Lines. 
1103:57:56: 26 ditto with the Integ. reduc'd to Primes, c. 
1075 : 28: 35 : 6 the Diviſor multiplied in 337. 


_—_— — I * Md mart. 1 lit ts. Seth — 


Divi | — — 

Sexage . 28: 29: 21 : 20 the Difference between the two laſt. 
| 1709 : 21 : 20: zo ditto with the 28/ reduced to /, &. 

1694 : 41 : 24 ; 24 the Diviſor multip. in 52/! in the Quote. 


14:39: 56: 6 the Difference between the two laſt. 
879: 56: 6: 54 ditto with the 14” reduced to /. 
879: 56: 6: 54 the Diviſor multip. in 27 in Quote. 


* r — OO WI 


—— 


o Remains. 
1i 2 C HAP. 
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CHAP. VI. „ 
POLITICAL ARITHMETIC 


HIS Specie of Arithmetic has nothing new. in it, as to 

the Nature of the Numbers themſelves, nor as to the 
Manner of Operation; but only in the Application or 

Subject about which the Numbers are employ'd, which is Political 
(or relating to Polity or Government): As to diſcover the Riches 
and Strength of a Nation, by eſtimating its Income from Land; 
Trade, Commerce, Art and Labour, Exports, Imports, its Num- 
ber of People, Males, Females, F ighting-Men, Oc. | 
And there have been ſeveral Pieces written on this Subject, as. 
Mr Grant's Obſervations on the Bills of Mortality of London in 1676, 
done at the requeſt of the Royal Society; Sir William Prtty's Poli- 
tical Arithmetic in 1687, and his Book of the Uſe of Duplicate 
Proportion; the Learned Dr Halley's Obſervations on the Bills of 
Mortality of Breſlaw in 1692, whereby he computes the Value of 
Annuities for Lives at different Ages thereof, Sc. as mentioned a 
little farther ; and Dr Davenant and Gregory King Eſq; on Revenues 
and Trade, Fc. I ſhall give ſome Examples of this Way of Com- 

uting : As | rial 5 

"Prop. 1. To find the Number of People in England, and how 
many are Males, Females, and Fighting-Men. 
_Firſt, I find the Number of Houſes within the Weekly Bills of 
London, by conſidering the Number of thoſe Families who pay to 
the Poor in each Pariſh, and of the Poor. themſelves ; or by the 
Poll- Books, King's-Tax-Books, c. Which fuppoſe I find 108000: 
(as they are thereabout) theſe at 5 in each Family, one with another, 
makes 540000 People in tlie ſaid Compals. Now admit that by a 
Poll-Fax, c. it has been. found that the Heads in London are to- 
thoſe in all the. reſt of England as 1 to 9; there muſt at this. rate be 
4860000 Souls in England. And it having been. found by _ 
| CATS. 


. * — 
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Fears Obſervation upon the Weekly Bills, that there are 14 Males 
to 13 Females; ſo that of the ſaid 4860000 Perſons, there muſt be 
2520000 Males, and 2340000 Females: for 

27. 14:: 4860000. 2520000. Or 27. 13 : : 4860000, 2340000 


And hence to find the Fighting-Men, it has been computed, That 
37.4 of 100 Souls are above 16, and under 60; therefore 
| 100. 37.4 : : 25 20000. 942480 = the F ighting-Men. 
Prop. 2. To find the Number of People by the Coals imported: 
F find, ſuppoſe, by the Coal-Meeters Books 404200 Chaldron im- 
rted.in one Year, comm.. Ann. It may eaſily, by conſidering the 
Medium of the ſeveral Claſſes of Houfekeepers, be found that each 
Houſe, one with another, burneth about 34 Chaldron per Ann. So 
that by Diviſion I find 107786 Houſes, which is but 214 ſhort of 
the Number of Houſes. in the Weekly Bills, found as in the laſt 
Proportion. 
Prop. 3. To find the Number of Houſes within the Bills, by the 
Yards Square of the Ground. I find (ſuppoſe, as per Mr Gram) 
54 Houſes in every hundred Yards Square, and 2000 ſuch Squares 
built upon within the Bills of Mortality; which multiplied toge- 
ther gives 108000 Houſes, as per the firſt Method. 
From theſe and ſuch-likeReaſonings by Political Arithmetic, the 
Vitality per Cent. of ſeveral Ages of Perſons is found. 
As that 64 of 100 born are alive at 6 Years old. 
40 of 100 at 16 
25 of 100 at 26 
16 of 100 ——— —— at'36 


10 of 100 — at 46 
6 of 100 — at 55 
3 of 100 ——— —— at 60 
I of 100 — at 76 


And that the aun R per An. bs, from Trade 7. 9000000 
Land 14000000 
. * and Labour 20000000 
80 chat the whole Annual Income is 43000000 l. Sterl. * 4. 
1 Income of France l. 8 100000 e q; 
Of Holland l. 18000000 


Allo chat the Exports of England in Engh/o Commodities are 
about J. 5000000 per Ann. | 


„The Current Coin of England i is . a 508 N 9 


* 
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The E 
Head — is J. 38, 8 80000 per Ann. 
in Riches at that rate, J. 41 20000 per Ann. 

The Number of Acres of the Land of England has been by 
very Judicious eſteemed (of the ſeveral ſorts of Land) as follows: 


VIZ, 


Ne of Acres. 
Of Arable Land 9,000000 
Paſture and Meadow 12,000000 


Wood and Coppice — 3,000000 
Forreſts, Parks, and 


Commons —— f 32290000. 
Houſes, Orchards, 

and Church-yards een 

So that by the above ſaid Eſti- 


mate there is 8285 Acres for 


each Head in England, and about 


10 d each! in Caſh. 


1 Ne of Acres. 
ere is compu- } 

ted to be in France d . 
The 17 Provinces — 13,000000 
Spain and Portugal — 78,000000 


Ttaly, Venice, and 
Ifles — 2. 66,000000 
120,000000 


Germany 
156, 00000 


Sweden, Norway, 
and Denmark — 
Poland about — 116,066000 
Muſcovy 468,000000 
Turkey in Europe = 192,000000 
Turkey in Aa 23 4,000000 
Arabia — 45$5,000000 
Perſia —— 507,000000 


J. 1: 8: 


So that the Acres on the whole Earth are com- 


puted 


Area of the Earth and Sea, as the Superficies 


of a Sphere in Acres 


Political Arithmetic. 
ce for the aboveſaid Number of Peop 


China and 


Japan 


Cana. VI. 
le at 8 1. per 
So that England increaſeth 


the 


Ne of Acres. 

— the laſt Column — 28, 000000 
eaths and Barren 

Lands 10,000009 

Rivers, Lakes and 

Ponds 


500000 


Roads and Waſte-Land 5300000 


Sum =the Acresin 
In Scotland 24, oooooo 
Treland 29, oooooo 


Acres in Great Bri- * 

tain and Ireland } EEE 
In laſt Column — 2652, oooooõ o 
MoguPs Empire — 741,000000 
onquin 702,000000 
Tartary 2730,000000 
Georgia I 17,000000 
Madagaſcar —— 78, oooooo 


Sumatra, and Iſles 
thereabout — = 80,000000 
| I 17,000000 


All Africa —— 4680,000000 
America 3510,000000 
Iſles Wight, Man, 

Guernſey, Jerſey, and 5 50, 00000 
in the Veſt- Indies 


15549, 00000 


127675, 955 000 
So 


— — 
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So that the Area of the Sea in Acres is 112126,000000 
And the People of the whole World are com- 

puted at ee 300, oooooo 
But the People in the World, in proportion as the Acres of 
England is to the People of England, would be 1937, 60000. For 


39, oooo00. 4, 860000: : 15549,000000. 1937,600000 


This Difference above 300, oooooo (which is about + of the whole 
1937, Sc.) is cauſed by the vaſt Quantities of Barren Ground, as 5 
of Africa, + America, 7 Tartary, 1 Ruſſia, 3 Arabia, &c. which are 
probably deſert and unpeopled. 13 
I) he very Ingenious and Accurate Dr Halley, in his ſaid judicious 

Remarks upon the Breſlaw Bills of Mortality, (wherein both the 
Ages and Sexes of all that died were monthly delivered and com- 
pared with the. Number of Births, for the Years 1687, 1688, 1689, 
1690, and 1691) hath calculated a Table, (publiſhed in the Phils= 
ſophical Tranſactions in 1 092, and in Miſcellanea Curioſa, Vol. I.) and 
hath ſhew'd theſe Uſes thereof; as, 1ſt, In finding the Proportion 
of Men able to bear Arms in any Multitude, from 18 to 56 Years 
of Age. 2dly, The different Degrees of Vitality in all Ages; as at 
what Number of Years it is an even Lay, that a Perſon of any Age 
ſhall die: for inſtance, that a Man of 3o Years of Age liveth be- 
tween 27 and 28 Years; That *tis 80 to 1, that a Perſon of 25 
Years does not die in a Year; That *tis 53 to 1, that one of 40 
lives 7 Years. 34ly, He computes the Value of Annuities for Lives, 
(as in the curious little Table after the Tables of Compound Intereſt 
foregoing) and the Price of Inſurances ; and that one half of thoſe 
who are born, do not live above 17 Years, Sc. | 

Mr Grant (beſides what he computeth, as above, of the Vitality 

per Cent.) ſaith, That the People of London are about one 14th of 
© the People of England. And 

Sir William Petty ſaith, That there are more People living be- 
eween the Ages of 16 and 26 than any other Ages; and thence in- 
fers, That the Square Root of every Perſon's Age under 16 (whoſe- 
Square Root is 4) ſheweth the Proportion of Probability. of ſuch 
Perſon's living to 70 Years: i. e. It is 4 times more likely that one 
of 16 Years of Age lives to be 70, than a Child of 1 Year ; Tis 
thrice as probable that one of 9 Years lives to 70, than that a new- 
born Child does; That the odds is 5 to 4, that one of 25 dieth 
before 1 of 16 Years old; That *tis 6 to 5, that one of 36 dieth. 
before 1 of 25 Years: Theſe Proportions being the Roots of 25.,. 


16, 


248 Logarithmical Arithmetic CA. VI. 
16, and 36 = the Ages, as is above ſaid. He alſo ſays, That the 
Shipping of Europe is about 2000000 Tons, of which England hath 
500000, the Dutch gooooo, the French 100000, Spain, Portugal, and 
Italy 250000, c. ̃ 856 | . 

And beſides what is ſaid above of the Number of Acres of each 
kind of Land in England, Meſſieurs King and Davenant ſay farther, 
That the Increaſe of the People of England is gooo per Annum, Al- 
lowances being made for War, Plague, Shipping, and the Planta- 
tions. They reckon the Souls of London 530000, in the Cities and 
Market-Towns in England 870000, the Villages and Hamlets 
4100000. The Annual Preduce by Cattel in Butter, Cheeſe, and 

Milk, about J. 2500000; the Value of the Wool yearly ſhorn, about 
J. 2000000: of Horſes bred yearly J. 250000; Value of Fleſh yearly 
ſpent as Food J. 3350000; of the Tallow and Hides about /.600000; 
Hay yearly conſumed by Horſes J. 1300000 by other Cattel 
J. zx000000, SCW. | | 


CHAP. VI. 
LOGARITHMICAL ARITHMETIC. 


N this kind of Arithmetic the Work of Mukiplication, Divi- 
ſion, and Extraction of Roots, are performed not by the Num- 
| bers themſelves, but by Artificial Numbers adapted to thoſe 
given; ſo that their Addition performs Multiplication 3 Subſtraction 
| the buſineſs of Diviſion; and Dividing by 2, 3, 4, &c. of 
theſe Artificial Numbers, gives the Square, Cube, Biquadrate, c. 
Roots of the reſpective Natural Numbers. | * 
2. There are to every Natural or Common Number, an Arti- 
ficial one proportioned; which being formed into a Table, where 
each Natural Number has its own Artificial ſtanding right againſt 
1t, *tis called a Table of Artificial Numbers or Logarithms. | 
3. Of theſe Tables ſome have the Logarithms of all Natural 
Numbers from 1 to 1000, ſome to 10000, and ſome to * 
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And again, theſe Logarithms conſiſt of Places from 5 to 143 but 
one and the ſame Table has always but one Number of Places: and 


the more extenſive any Table is, the more it is univerſally uſeful: 


and therefore I ſhall by and by give Rules for enlarging a Table. 

4. There may be ſeveral kinds of Logarithms contrived ; for any 
Series of Numbers in Arithmetical Progreſſion are the Logarichms 
of thoſe right againſt them in Geometrical Proportion : As 


1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024 2 
0, 1 2, 3, 4, 5» 6, 5. 8 3, 10. 4 n Ard — 


And the aforeſaid Uſes of Logarithms will appear even in this ſmall 
Example of a Table: As, 

1. In Multiplication. As 32 by 16. Againſt theſe in the upper 
Series, you have 5 and 4 in the lower (or that of Logarithms); 
therefore add 5 to 4 maketh 9, which ſee in the Logarithms, and 
over it is 512 = the Product of 32 by 16, done by only adding 
their reſpective Logarithms 5 and 4. So 32 by 32 is 1024; 8 by 
16 = 128, e. | 
| 2. In Diviſion. To divide 1024 by 64: Under 1024 ſtands the 

Logarithm 10; and under 64 ſtands the Log. = 6, therefore take 
6 from 10, and the Remainer is the Log. = 4, over which ſtands 
the Quotient 16. And ſo 312 divided by 16, quotes 32, and 
proves the firſt Example in Multiplication, &c. | 

3. In the Extraction of the Square Root. Admit you would have 
the Square Root of 1024: Under that you have the Logar. 10. the 
half of which is 5, over which Log. is 32 = the Square Root of 
„n by only taking half its Logarithm ; ſo the Root of 256 is 
16, Sc. bby deb | 

4. In Extrafting the Cube Root: If you would have the Cube 
Root of 512, under that is the Log. 9. a 3d, of which is 3; over 
which Log. ſtands the Anſwer 8 = the Cube-Root ſought, Sc. 

5. By this very ſmall Specimen it may be obſerved how neceſſary 
(becauſe exceeding uſeful) a Table of Artificial Numbers muſt needs 
be, when they are made ſuch a univerſal Series, as to be fitted for 
all Numbers from 1 to 100000 ; and this was the happy Contrivance 
or Thought of the Famous Lord Neper, a Scotch Baron, Anno 1614. 
whoſe Memory will always be precious, eſpecially to all Trigono- 
metrical Calculators, But the wY Table, as aboveſaid, was made 

T by 
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by that Learned Mathematician of our own. Country, Mr Henry 
Briggs, ſometime Savilian Profeſſor of Geometry in the Univerſity 
of Oxferd, for Natural Numbers to 100000, and the Log. to 14. 
places; which new Invention was extremely approved of and pro- 
moted by Kepler, and other Foreigners, 

6. Theſe Logarichms being a Series of Numbers in Arithmetical 
Proportion to anſwer 1, 2, 3, 4, Sc. to 10 or 100 Thouſand, muſt 
needs be Decimals, except the Index or firſt Figure towards the 
left hand, ſeparated from the Logarithm by a Point : for theſe ſhew 
how many Places the Natural Number conſiſts of, if it be not a 
Decimal ; but Es . 
if a Decimal, 1 


the Index is |7he Index of the Lg. of In Decimals the 


—_— | all Intire Numbers. Index of 


; 
- 


fr 
tion, a8 —, Put 8 E 1 0 \ 222 
commonly un- 1, to 10 excl. is o , . 2, . 3, Sc. 181 
or Characteriſ- 100, to 1000. . is 2 .ool, . 002, Cc. 3 
UC : which In- 1000, to 10000 is 3| .0001, .0002, Oe, al 
dex, mn caſe of LOOOO, to 100000 = 4| .00001, c. 5 
Logarithms of 2 4 — — 
Decimals, does 5 | ; Ml 


ſhew how ma- . 


— — 


ny Places from 

the Point the firſt ſignificant Figure ſtands. | 
And *tis plain, that the Indexes of Logarithms of intire Num- 
bers are always 1 leſs in Value, than-the Number of Places in thoſe 

of whole Numbers. Ig 
Note, That for taking the Logarithm out of my Table, Sc. you. 
may ſee Sec. 2, and 4. of this Chapter. * 
7. Indefatigable muſt the Trouble and Pains be ſuppoſed, which 
Mr Briggs had in his. firſt Table; as muſt be granted, when the 
Method is underſtood of making but one commonly uſed, conſiſting 
of half the Number of Places. Which is this: They firſt found ſo 
many Mean Proportionals between 10 and 1, by the continual 
adding Cyphers, about 28, and half ſo many afterwards towards the 
right hand of the 10, and then extracting the Roots, till at laſt the 
Root was ſo ſmall, as to have as many Cyphers next the Point in 
the Decimal, as they intended the Log. ſhould conſiſt of Places; 
which could not be done under-27 very long Extractions : theſe 8 
| | . vera 

* 
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veral Means they put down in order, from the extreme 10 down- 
ward, 
2dly, They found Logarithms to theſe Extreme and Means, by 
putting down againſt the Extreme 10.000, c. che Log. 1.000, &c. 
(as is beforeſaid) and proceeding to take half that Log. continually. 
half of that half, &c. and placing them orderly againſt their reſpe- 
ive Mean Proportionals found as before. | 
3dly, Then when they had a mind to make the Log. of any 
Number, they, by extracting the Square Root, found ſo many con- 
tinual Means between the Number given and 1, that the laſt Mean 
was the leaſt Root that had ſo many Cyphers next the Point, as the 
Logarithm was to have Places. | 
4thly, Then to find Logarithms to theſe Means; the Proportion is 
As the ſignificant Figures of the Mean Proportional found 
between 10 and 1 (of the like place with the laſt continual 
Mean in theſe you are upon) 
Is to its reſpective Logarithm (omitting the Cyphers) 
So is, the laſt Mean in the Series you are now a working, 
To its TOON. 
5thly, This Logarithm of the laſt continual Mean between the 
Number _ are inveſtigating the Log. of, and 1, being found, is 
to be doubled, and that, &c.. Products doubled continually ; putting 
the ſeveral Products againſt the reſpective Means laſt found, till at 
laſt the Product falling againſt the Number whoſe Log. is ſought, 
gives you that Logarithm, by which ſeveral others are eaſily found : 
for the Log. of 4 multiplied by 2, gives the Log of 16; 1 Log. of 
4 is that of 2: ſo have you the Logarithms of all the Powers of 2 ; 
and the Log. of 10 (or 1.0) leſs the Log. of 2. leaveth the Log. of 
5. — you have the Log. of all the Powers of 3, and Product by 
2 and 5. | 
e did intend to have inſerted here the Whole of finding the Log. 
of any Number between 1 and 10; but there bein lately ſo many 
briefer Ways of finding the Logarithms, publiſied by Mr Mercator, 
Mr Gregory, Mr Speidal, and eſpecially by Dr Halley, in Philoſophical 
Tranſactions, No 216, that I thought it not worth while to give an 
Example of the old tedious Way above-mentioned. 
It could hardly be expected, that in one Treatiſe handling ſo 
many different Parts of Arithmetic, I ſhould inſert a Table of Lo- 
garithms ; which alone, with its Uſe, makes a conſiderable Volume: 
And eſpecially conſidering there are ſo many Tables already pub- ' 
liſh'd ; for beſides Mr Briggs's Original, there are Tranſcripts by 
K k 2 Norwood, 
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Norwood, Gunter, Wingate, Moor, Newhouſe, burn, Sturmy, Taylor, 
Harris, Ward, &c. Engliſomen; beſides thoſe of Kepler, Vlacg, Urſin, 
&c. Foreigners. But I have however (the better to make this Book ' 
anſwer to the Title) inſerted a. Table to 10000, and Rules to make 
it to 100000000, 


sse. II. To Add, Subftrat, Multiply, and Divide Eogarithms ; 
or to perform the Mort of Multiplication, Diviſion, to Square and 
Cube, and Extraction of Roots of Intire Numbers by the Logarithms, 


UT it muſt firſt be obſerved, That- 


I. To take any Logarithm in my Table belonging to any Natural Number: 
If the Natural Number conſiſt of three Places only, you have 


them in the Column under Natural Numbers; and in the next Co- 
lumn toward. the right hand are their reſpective Logarithms under 


o). | . 
But if the Number given conſiſt of four Places, look for all but 
Units place under Natural Numbers as before, right againſt which, 
and under the Digit in Units place, is your Logarithm required. 
And in like manner for any Logarithm under 100, ſee for that in 
Tens place under Natural Numbers; and for that in Units at the 
head'of the Column, and in the common Angle of meeting ſtands. 
the Logarithm ſought. | 


II. To find the Natural Number to 4 Logarithm.. 


This you will eaſily do by the help of your Index, and eſpecially 
by conſidering the Nature of the Numbers which increaſe from the 
left hand towards the right; as the Digits at the head of the C 
lumns, and thoſe in the left hand Columns reſpectively nerd 
where four Places is in the Natural Number. But downwards the 
Logarithms are to ſuch Natural Numbers as increaſe by Teng 
Thus the Logarithm 8 123785. J find under 2, and againſt 649 ; ſo 
that it is the Logarithm of 6492: but if it were the Logarithm 
8122447, 1 find that under (o) and againſt 649; ſo that 6490 is the 
Natural Number fought. And the ſame Logarithm is alſo for 649. 
As all are Logarithms for the Natural Number expreſſed in the 
Table, or for that Number multiplied by 1 or more Tens; but you 

are to be guided by your Index what places your. Number. is. 


S 


" 
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So much for the Logarithm of Integers: And for thoſe of Fractions 
and Mixt Numbers, ſee Se#..3. following, and more of the above, 


Ses. 44. 5701 N a 
I. Multiplication of Intire Numbers by the Logarithms. 


Example 1.] Multiply 91 by 93. export! 
Rule. To the Logarithm of 91, which is = 1.93904 4 
Add the Logarithm of 93 — —— = 1.9684829 


Product = 8463 ; the Nat. Numb. to the Log. 3.9275243 Sum. 


Example 2.) Multiply 4 by 177. 
Rule. To the Log. of 177, which is = 2.2479733 Add 
Add the Log. of 4, which is = o. 6020600 (_ ; 


Product 708 ; its Logarithm.= 2.8500333 Sum. 


Theſe two Examples are ſufficient to ſhew how to multiply any 
intire Number by another ; by the Logarithms, where I need not 
give many. words to ſhew that againſt the Natural Numbers given 
ſtand their Logarithms; and againſt the Sum of thoſe Logarithms 
ſtand the reſpective Natural Numbers 8463 and 708: i. e. In my 
Table you have the Log. 9275243 under 3, and againſt 846 (the 
Units place, where there are 4) being always over Ne Logarithm. 
See Se. 4. and the Rules above for finding the Logarithms, and 
their Natural Numbers.. | 


II. Diviſion by Logarithms. 
Example 1.) Divide 8463 by 93. 


Rule. From the Logarithm of 8463, which is = 3.9275243 _ 
l Deduct the Log. of 93, which is = 1.96848 29 


Reſts the Log. of the Quote 91, which is = 1.9590414 
Example 2.] Divide 708 by 177. 

From the Logarithm of 708, which is = 2.8500333- 

Deduct the Log. of. 177, which is = 2.2479733 


Reſts the Log. of the Quote 4 ; which is = 0.6020600 
III. To Square any Intire Number, and Extract the Square Rant: 
by the Logarithms.. | 


r. To ſquare (or involve in itſelf) any whole Number. 
| Example. ] 


* 
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Example.) What is the Square of 99 e 
Rule. Multiply the Logarithm of 99, which is = 1.996632 


71— — 2 


9801, the Square ſought; being the Natural 
5 Number 8 the Product . 3:9912704 
2. Toevolve, or extract the Square Root of any Intire Number. 
Example.) What is the Square Root of 9801 ? 
Rule. Take half of the Logarithm of 9801. Log. is 3.9912704 
; Half that Log. of 9801 is = 1.9956352 
Which half is the Log. of 99 = the Root ſought. And this 


proves the laſt Queſtion. 


IV. To Cube, or Extratt the Cube Root of any Intire Number, by 
| the Logarithms. 

1. To Cube any Whole Number. 

Example.) What is the Cube of 217 

Rule. Multiply the Log. of 21, which is 


= 1.3222193 


Dea en 


And the Cube required is 9261 = the Natural | 
Number of he Log. 39666579 
2. To extract the Cube Root of any Intire Number. 

Example.] What is the Root of 9261? 

The Log. of 9261 is as before = 3.966679 
| 3 of that Logarithm is = 1.3222193 
Whoſe Natural Number is 21 = the Cube Root required. 

3. If you deſire the Biquadrate of any Number, multiply its 
Log. by 4, gives the Log. of the Anſwer: And if you would have 
the Biquadrate or Surſolid Roots, Sc. of a Number, divide its 
Logarithm by 4 or 5, &c, Examples are needleſs; but note, that 
if the Index is leſs than the Diviſor, take ſo often as the Diviſor 


can be had in 2 places, 


Secr. III. To perform the Work of Multiplication, Diviſion, Square or 
Cube, &c, or Extraft the Roots of Fractions and mixt Numbers, by 
the Logarithms. 1 | 

EFORE I give Examples of Logarithms, it will be ne- 
ceſſary to give a Rule for Adding or Subſtrafting Negative In- 
dices or CharaFeriſtics, © , Fa | 
| | | ole, 


* 
Py 


eaſiy ſolves all, 
without charg- 
ing the Memo- 


Logarithmical- Arithmetic. 


Exam. 3. Add — — 2 
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Note, That when the Index is mark'd under thus (—) it is fo 
much leſs than nothing as thoſe beforegoing, or 2, 3, 1, Cc. 
r. The Rules N . 
for adding and 
ſubſtracting the Addition of Indices. Subſtraction. | 
Indices of Lo- | | | 
garithms are nu- Exam. 1. Add the Index 3] From 2 
merous, and not „ oa 
eeaſy to _ in — 
mind : ave Sum = 2 
rnd was * | — Gy Reſts 3 
ſed (which ta- FE RY | 
king the Reaſon 122 1 ue, mg 9 rf 43 | 
of the thing a- — | 
long with it, 3 = 
Sum = 2 


Reſt 3 


34h, From . f 


ry) when the In- to — —3 Take 4 
dex 1s — | 7200 a 
that it is a Per- a | 1 
ſon owing ſo | — 3 
many /.100 more Theſe prove the Trut 
than he is worth, +, of thoſe in Addition. 
as the Index- — — CCCCIIINN | 
Digit expreſſeth. lh erb | 

This being done, the adding to or taking from the upper Index 
acording to the Nature of each, makes the Sum or Remainer plainly 
appear. 


1. So in the firſt Example of Addition above, I conſider that if 
I add J. 100 to a Perſon who is 3 worfe than nothing, the Sum 
muſt be 2 ; that is, I then make him worth bur 2 leſs than nothing. 


2. In the ſecond Example, if I add 1 leſs than (o) to; that is, 


if I take 1 from a Perſon who hath 3, the Sum is but 2 ; for that 
is all that is left. And if I add 3 leſs than nothing to him who be- 
25 was 2 worſe than (o) I leave him 5 leſs than (o), as in Exam- 
* | "ie | 3-1 | 
So in Subſtraction of Indices: Freed | 

3. If (as in the firſt Example) I take 1 from him who already is 
2 worſe, or leſs than (o), I leave him 3 leſs than nothing; and fo 
3. is the Remainer, | 

| 1 
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4. If (as in che '2d Example) I take 1 (or 1 leſs than. nothing) 

from him that hath 2 in poſſeſſion already, I then leave him worth 

3. becauſe I take I leſs than nothing from him: therefore I add 1 

to him, that is, I make 2 into 3, which is therefore the Remainer. 

See the words Negative Arithmetic in Algebra.) And all this con- 
the right, Is bur one ſingle, ſhort, and eaſy Rule. 5 


11. To find the Lais of a mixt Number, or r of a Decimal, 
by the 7. 8 * 


Pads * To find the Logarithm of a mixt Number, as of 9.1 77. 
Kule. Take the Log, of 9177, except the Index; and to that Lo- 
garithm prefix an Index according to the N umber of Places in the 
integral Part of the Number iven, as by the little Table under the 
6th Head of the firſt Sect. of this Chapter, and you have the Anſwer. 

Examp. Thus the Log. of 9177 (without the Index) is 9627007 3 
and the proper Index for 1 Place being o, therefore the Dee þ is 
co. 9627007. 

So alſo che Log. of g1 77 1$=1.9627007, and of 917 7 Un 
2.962707. 

Prob. 2. To find the Legarithm of a Decimal, as of 2 

| Rule. Take the Log. of 5, except the Index, and pada to that 
Log an Index agreeable to the Decimal, as per the ſaid little Table 

er the 6th Head of the 1ft Set. of this Chapter. 

The Log. of 5 is = 6989700,-without its Indeb : to 
which Log. if you put its proper Index 1, (chere being no Cyphers 
between the Point and the 5) the Anſwer is 1 1.698970. And by 
the ſame Rule the Log. of .05 is 2. 6989700 of. oog = 3.698970 
and of .000579 the Log. is 47620785, ; ;. Finn * 1-98: of 7 928 with 
the Index of 000579 put before, it oi hatrcat :; WET 1 


II. To find Mixt Numbers or Decimals to Lace, by the oe able. 


Prob. 1. To find a, Mixt Number to a Logaritbm, 
Rule. Regard not the Index; but look for the Logarithm amon 
| thoſe which would have the greateſt Indexes, which havin among 
take the Natural Number ſtanding againſt i i, and — off for To- 
tegers according to the Index given. 
_ Example. What is the Natural Number to the Log. 1 962700) a 
My Table extending to 10000, the greateſt Index is 3 ; 1354 
which I find my Logarithm given, and right againſt it I fin 


9177 
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9177. Now the Index given being 1, requires that 2 of the 4 Places 
be Integers, ſo that the Anſwer, is 91.77: And alſo the Natural 
Number to 2.9627007 muſt be 917.7, Sc. as per the Rule for In- 
dexes above. | 

Prop. 2. To find the Decimal to a Logaritbn. 

Rule. Look for your Logarithm in that part of the Table where 
*tis to be found, as before in the laſt, and put down the Natural 
Number that ſtands right againſt it: then according to che Great- 
neſs of the Index given, ha, 9 the Point of the Decimal...” 

Example. What is the Natural Number to'4.7626785? 

Againſt this Logarithm I find 5790. No becauſe my Index 

given is 4, I place 5 in the 4th place from the Point, and fay there- 


fore that .000579 is the true Decimal ſought. 
IV. To Multiply Mixt Numbers and Decimals, by adding their 
I have ſo fully prepared the Reader for this, that L only need to 
give Examples. | #7 1 
Example 1. A Mixt Number by a Mixt, as 9.336 by 12.09 
To the Logarithm of 9.336, which 1s 0.9701608 
Add the Log. of 12.09, which is 1.082 4263 


The Sum is the Log. of 112.9 the Product, viz. 2.0525871 


Example 2. A Decimal by Decimal, as. og by .123 
| To the Log. of . og, which is — 2.9542425 


Add the Log. of 123, which is — 1,0899051 


The Sum is the Log. of the Product. oi 107, which is 2.044476 


Example 3. A Whole Number by a Decimal, as 765 by 00345 
To the Log. of 765, which is 2.8836614 


Add the Log. of .00345, which is 3.5378191 


The Sum is the Log. of the Product 2.639, viz. 0.4214805 


x BC Example 


ji 
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222 Example 4. A Mint Number by a Decimal, as 1.23 by -00009. 4 

+» » » To'the Log. of 1:23, which is — 0.o8 99031 
Add the Log. of .60009, which is 5.9542425 36 


The Sum is the Log. of the Product .0001 1052 4.044147 


Note, ThatWhenſoever 1 is carried to the Index, that E is affirmative,. 
and muſt be added to the lower Index, and that Sum to the upper, 
as per the Rules and Examples of adding Indices at the beginning 
of this Section; and more particularly in the three laſt Examples. 


V. To divide Mix Numbers, Decimals, &c. by Subſtrafting 
Izbeir Logarithms. | | 


In the following Scheme you have all the Caſes that can happen 

under this Head: which will be eaſily performed, only obſerving, 

8 the firſt and ſecond Examples of fubfirating Indices, and the Rule 
at the beginning of this Section. | 700 


— 


Wo 


Sgr. Hl.  Divifiew by lh Logerichne, 


_— 


The 9 Caſes of Diviſion, Fon, . done by T Logarithms, 1. 
rer ge given, or or Divi- 1 Their Logarithms z 7 [1 
Ca ſes, "_ and Diviſors, &c. tract that of the Diviſor, 
| » {| Divide 2373 Jen. 
IIe ele 
| | Quote =9:370 | Reſts0.9718340 
2. [Divide 11.8 00 — 606978 | 
1 by 932 — 2524422 
1 Reſts 2.09 12819 


Quote —1234 


J ne Divide . 1234 — 1,0913151 
by 321 — 1.5065050 


Vote 3846 _ ben I. — be. 1 AK 


4. | Divide 463 — 1.655810 vi | 
| n = ed Reſts 41585351 | 
| Ge Divide -_ 1 | —— 0.30j0300 ; | 
$2) by 2224 | —— 0.5070459 | 
3 5 e as wats. 7 
by 365 | ——2:5 2292 | 
| Quote = .0137 Reſts 2. 2.1366771 
| — — — . BE: 
7. Divide 1,26 | — 0.100370; | 
| by .oo2 | ——_3-3010300-.- | 
Quote = 630 Reſts 2.7993405 
8. Diride .5 — 1.6989 7 f} 
| by 7-5 | —— 0,8750612 7 
Quote . 06 F 1 * Reſts 2 2:8239088 
9. Divide 999 1 23228605 
by 00013 | —— 41139433 
Quo. 7684615.384 Reſts 6.88 56222 
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cn. 


VI. 'To Sure any. Mixt Number or Decimal, or to Extract the 
en * Root eee | | 


1. 8 WW 

Rule. Multiply the Logaritbm of hs Root given by 23 but if the 
Index be negative, out of the Product of that by the 2 deduct what 
Tens are carried from the place next toward the right hand, and 
put Lage che Remainer for che Index of ha Product oh or Log. of the 


— | 


Ne to the mig or_thoſe. of the | given. 


Su. * bugbr z the Logarithms | 1 of | 


Or, n. For the Square Roots; theſe Titles Wen | 


Squares given, whoſe 


(or the Natural | of the Squares; | the. Squares 
| Roots are required, 


2. Noats. | 2 2b 7 


2. Obſerve in Extrafting ihe $ 7 : Neve. that is to ſay, in taking 
half of the Lag. of the Square; if the Index be an odd Number, 


add 1 to it in your mind, and ſo proceed: As i in Tour half 3.989, 
e png ata 9. | 


| Jg. 8 1“ 20 — | VII. To 


„2 


„c RE EE” 2 2 — RDeps a Re 


— 


e 3 
i e 
N — — — 
| 'L For Squaring Decimal, Se. by Leibes. | 
e 52 Roo The ithms [Double the la | | 
ven. _ -Y. thoſe R Roots. Col. or the Log) The Squares | 
Wo SY? nn of the Squares, | _ fought,” 
987.6. | 2-9945811 | 5.9891622 [975353.76 
Lone 1.99468 11 | 39891622 9753.5376 
9. 876. | _ 0.9945811 _ 9891622 4 97.5353. 
9876. 1.994811 | 1.9891622 9753 “ 
09876. , 29945811 a 3-9891622 .009753 | | 
009876. .. - 3-9945811 | 59891622 | 00009753 
| 0009876. 49945811 | 7.9891622 .0000009753 
_— Wt hl | 999891622 1000000009753 
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VIL 25 Cube, or Extraft the Cube Root of Decimals, 8c. 
| | Examples. | | 


g ' , 
3) aw Fo ", 1 
8 338 a r 


I. For the Cubing of Decimals by Logarithms. 
The Cube | Logarithms | Three times 


Roots | of thoſe | the Togari- | Thi Cube Numbers” | 
given.. Roots, | ibm. 7 | | ſought. ry 1 


* 


3-1 | 0.4913617 | 1.4740851 | 29.791 

| +31 | 1-4913617 | 2.4740851 | .029791 

031 2.4913617 | 5:4740851 000029791 
003.4913617 | 8.4740851 | ,.000000029791 
-| -00031 | 4.4913617 11. 47408 1 000000000029791 
_|,000031 | 5.4913617 14.474081 .000000000000029791 


r, II. For the Cube Root obſerve theſe Titles of the Columns. 


| Cube | e | Logarithms | Cube Numbers given; 
ſought 1 tho fe of noſe Cube whoſe Roots are re- 
i the Roots. ln. 15 * N 


— 


I. You ſee by the Examples, that to Cube any Number (as thoſe 
next the left hand) is to multiply their Logarithms (as thoſe in the 
2d Column) by 3; and the Products are Thoſe in the 3d Column, 
whoſe Natural Numbers required are thoſe in the 4th Column. 
And here note, That what Tens you carry, you muſt abate out of 
3 times the Index; as taught for the Square Root. 

2, For the Examples of Extracting the Cube Root: The Num- 
ber in the Column next the right hand are Examples of Cube 
Numbers given, the next Column are their Logarithms, and the 
third Column are third parts of thoſe Logarithms. Where note, 
That if your Index cannot be divided by 3 without a Remainer, 
you muſt add ſo many Units to it, as is neceſſary for that end: 
And fo many Units as you borrow'd there, you muſt pay Tens => 


— 
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the next Figure, and then take a 3d of · che whole Log. "Ts Ex- 
amples make all plain. 
Or for finding the Biquadrate, Surſolid, er Squared Cube Powers, 
Rule 1. Multiply the Log, of the Root given by 4, 5, or 6 ; ob- 


ſerving the Rules given before, abating what you carry, out of the 
Product of the Index reſpectively. | 


Or for finding the Biguadrate, Surſolid, or * Squared Cube Roots. 
| Rule 2. Divide the Log. of the Power by 4, 5, or 6 obſefving 
the Rule of adding ſo many to the Index, you you can divide it 


without a Remainer, and pa paying ſo many Tens as you ow or 
botrow'd Units, to the next 1gure. 


Whaiſe Nat. Ne 


Examples t0 Rule I, Logarithm of are the Anſ. or 
.. the Powers. Powers requir'd 


Thus the Biquadrate of. 3 3 its L be- 
ing = I.47 71212 5 4 times e } = 3.90848 48 = ,0081 


The Surfolid Power of. 3; its Log. be- 
ing 1.471212 ; 5 times that — — 


The Squared Cube of .3 ; its Log. be- 


: 
, 


1 23 3856060= ,00243 | 


| ing 1.4771212 3 6 times that — — = 48627272 io 
1 "Rents... ſought. 


The PRA why Root _ . 1, its BG * 71212 12 
being 3.908 4848 ; 5 of that is —— 7 —* 

The Surſolid Root of .00243, its Log. 1 A 
being 3.3856060; 5 of that is — — = 14771212 = 3. 

The Squared Cube Root of 000729, its l. „ „ 
Log. being 4.8627 272; 4 of that is Nr led. b. 


Which later Examples prove the Truth of the former. 


VIII. 2955 the * Fractions, ar of th 


© Prop. T6 God he Low of 3#5% 6 57 
Rule. From the Log. of the Numerator dedudt the Log. of the 
Denominator, and the Remainer is the Log. quote IH 


3. 
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Example. From the Log. of 3456, which is = 3.5385737 
DM Take the Log. of 4567, Which is = 3.6596310. 


Remains. the Log. of 4448, which is = 1.8789427 


Prop. 2. To find the Log. of a compound Fraction. 
Rule. Reduce the Compound to a Simple, and work as above» - 
Example. To find the Log. of 4% of . | S 
- _  Fhe Compound in a Simple being 3787, the Log. is as before ; 
Or Log. ofg456 of it = 1,8789427. 
Prop. 3. To find the Logarithm of a Mixt Number. 
| Raul. Reduce it to an Improper Fraction, and find the Logarithm 
as per the firſt e amy This needs-no- Example. 

Prop. 4. To reduce a Vulgar Fraction to a Decimal. | 

Rule. Find the Log. of the Vulgar Fraction as per the firſt : then 
againſt that Log. in the Table you have the Decimal. 

Example. To Reduce , to a Decimal. The Log. of this Vul- 

gar Fraction, as before, is 1. 8789427; and the Natural Number 
to that, per the Table, is .7 567 = the Anſwer, 
And for reducing ſuch Fractions as this given, whoſe Terms 
have ſo many places, I take this to be the moſt eaſy and ſpeedy Way 
of reducing them to Decimals: and if your Table of Logarithms were 
to 100000, or where the Numerator is a place leſs than the Deno- 
minator, the Rule would in moſt Caſes be exact enough. 4 

Prop. 5. What is the Product of one Vulgar Fraction by another, 
giving the Anſwer in a Decimal Fration? 

Rule. Add the Log. of the one Fraction to the Log. of the other 
found as per the 1ſt Prop. and look for the total Log. in thie Table, 
againſt which ſtands the Decimal required. e 

Example. What is the Product of 173 by 887 KEW De 

| | 4789 its Log, as before = 1.8789427 

sad its Log, — — = 2.8890803 


The Product for Anſwer is..05862, whofe Log. is 2.768030 | 


And thus *tis plain, that knowing by the Rules delivered how to 
find the Logarithms of Vulgar and Becimal Fractions, they may be 
multiplied or divided ſimply or promiſcuouſly. For, 


6. Suppole it were required to divide. og by. $4 :-.__. 
[f 
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If from the Log. of .05862, which is = 2.7680230 
You take the Log. 9875, which is = 2.8 890803 
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Remainer is th . of . 
"= 5 3 28789427 

Which proves the Operation above. 

7. By what is aboveſaid, it will follow that the Powers or Roots 
of Vulgar Fractions are eaſily found by multiplying the Log. of the 
Vulgar Fraction aſligned as a Root, by 2, 3, 4, 5, 6, Sc. to obtain the 
Power, or by dividing the Log. of the Vulgar Fraction aſſigned as 
a Power, by 2, 3, Cc. to obtain the reſpective Roots. And this I 
take alſo to be the caſieſt and briefeſt Way of finding the Powers or 
Roots of Vulgar Fractions; eſpecially where the Terms conſiſt of 
3, 4, or 5 places, and your Table of Logarithms is large enough. 


SET. IV. The Explanation of my Table of Logarithms, whoſe Method 
ſomewhat differs from Briggs, Norwood, and ſome others. 2dly, 
Of the Arithmetical Complements of Logarithms. gdly, Of Parts 
Proportional and Differences: And, 4thly, How to enlarge the Tables 
of Logarithms ſeveral Ways. - Ree en 9V 12 


I. HE eaſieſt Tables for a Learner to uſe, are thoſe that have 

the Indices put down, and Logarithms to the Natural Num- 
bers which are intirely placed ſucceſſively. But I would here ex- 
plain to him another kind of Table placed without the Indices, and 
which have not the Units place of the Natural Number with the 
reſt, but over the reſpective Logarithm (this is the beſt Method, 
and which I have therefore obſerved in my following Table of 


Logarithms) thus | 


— 


1 #1 524 


O 


— ͤ ꝗ—— — 


7176705. 


7185017 
7193313 
7201593 


I 


7177537 
7185847 
7194142 
7202420 


2 


7178369 
7186677 
7194970 
2203247 


3 


7179200 
7187507 
7195799 


4 


7180032 


7188337 
7196627 


7204901 


to 9 


— 4 


2204074 


In Caſe ſuch a Table as this is to be uſed; you muſt, for exam- 
le to find the Lögarithm of 5244, put down, 1ſt, 3 for your 
ndex, as per the Rules in che ſixth Paragraph of the firſt Sect. 

of this Chapter. Weg. bas, 

2dly, Having found 524, (the three firſt Figures of your Natural 

Number given toward the left hand) caſt your eye in the line to- 
ward the right hand, till you come under the Figure in Units place 
of the Number given, (here 4) where againſt 524, and under 4, 
you have the Log. required: for the Log. of 5244 is 3.7 196627. 
So the Log. of 5223 is 3.7 179200; and that of 523 =2.7185017 : 
the Log. of the laſt Natural Number having all its places found to- 
ether under Number; the Log. againſt 523, and under o, is that 
ought, c. 
heſe Logarithms in Mr Brigg's firſt and large Table, alſo in 
Norwood and ſome others, ſtand thus; (tho* they take up much room.) 


No | Lz. | N*. Lx. | N* | Log. 


522 2.71766 5221 | 37177537 | 5231 | 3.7185847 

523 | 2.7185017 | 5222 | 3.7178369 | 5232 | 3.7186677 

524| 2,7193313 | 5223 | 3-7179200 | 5233 | 3.7187507 

525 | 2:7201593 | 5224 | 3:7180032 | 5234 | 3.7188337, Ge. 

II. The Arithmetical Complement of a Logarithm, is that which 
will make it 10.0000000 ; ſo that to find the Complement, th 
Logarithm given muſt be deducted from the 10.0, Sc. | 

Now the beſt way to ſubſtract this 10.0000000 
(not according to the common way, | given = 2.7204001 
but) to rake fer Digit of the Sub- ON N TDD 
trahend from q, except that in Units 7; Compl. Arith.=6.2795099 
place, which take from 10: And to | 
do this, -you may begin at either end to ſubſtract. a 

The Complement Arith. is often uſed in Analogies wrought by 
Artificial Numbers, to prevent Trouble and Confuſton : For inſtead 
of ſubſtracting a Logarithm from the Sum of two others, it is uſual 
to add the Complement. Arithmetical, and from the Sum of the 
three Logarithms to abate Radius or 10.0 from the Index of that 
Sum; which gives the ſame Anſwer as tho' you had deducted the 
Logarithm of the firſt Number. | 

To inſtance in a common eſto in the Rule of Proportion : 
If I give J. 25 : 10 : — for 48 Yards of Cloth; what will 15 coſt 


at that rate? 
M m Yards 


2 


— . + —— _ 
LY 
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5 Yards 48, its Logarithm =: 1.58 12412 


1 z 1 


1 25:5, its Logarithm = 1.4065402 | 
Yards 15, its Logaritbm S 1. 1760912 Add. 


EO 5 Sum 2.826314 
From which deducting the firſt Lag. the } _ _ n 
Remainer is that of J. 7.968, wiz. — | = 0.9013902. 
This hy the Complement Arithmetical is done thus: 
| 48. Compl. Arith. = 8.3 187588 
25.5 :: its Log. — = 1.4065402 
15. como = 1. 1760912 
Sum abating ro in the Index, the Log. of - „ 
7.968 the Anſwer as before | 755 en | | 
| Theſe kinds of Operations are much uſed in Trigonometry, with 
the Logarithms of Natural. Sines, Tangents, c. . 


III. Of Differences and Proportional Parts. 
1. By the Differences is meant the Differences of the Logarithms 
of 2 Numbers gene] br numerically ſucceeding one another, 
or the Differences of the Products of ſuch Numbers multiplied by 
10. „ -p lg N 
2. By Proportional Parts you are to underſtand, one or more tentk 
Part of thoſe Differences. And theſe are apply'd in Practice thus: 


IV. When you would find the Logarithm of any Number that is greater- 
than what is contained in the ſubſequent Table of Lagarithms, and you 
would do this by the help of the Table of Differences and Parts Pro- 
portional, Wi 

Suppoſe you were to find the Logarithm. of 51716 : ſee the Qpe- 

ration. | 

"NE we TO 2 of 5171.07 5 17 10, 95 171570 

And of the next Number 3172 or 517 20 7136385 


| The Difference of theſe Logarithms is = 840 Diff. 
Which found in the Table of Differences (fol- Ta T Had: 

. lowing that of the Logarithms) rignt againſt En Fant 
that 840 and under 6 (the Digit in Units place 7136249 Sum. 
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of the Number given) you find the Proportional Part 504; which 
added to the Logarithm of 5171, the Sum is that of 51716, which 
with its r Index is 4.7 136249. You may prove the Truth of 
this by dividing 51716 by 7, the Quote is = 7388; to the Log. 
of which if you add that of 7, the Sum is the Log. of 51716, as 
above. | | 9.4 * , 
2. To prove the Truth of any * in the Table, without the 
Table of 9 Parts: as thoſe of 7000 to 7010 excluſive. 
The Difference between the Logarithms of 700 and 701, or 7000 
and 7010, is 6200, 1 01 78 
41 8h | Sums of the laſt The Natural 


£5 Loy. of Logarithms and Numb 
| Propor- .0 arithms an umbers to 
DN 7 7000 Proport. Parts the laſt Lo- 
I Parts. repeated. reſpectively, = garithms. 
5 | 620 8450981 8451601 7001 
2 1240 8450981 8432221 7002 
3 1860 8450981 8452841 7003 
4 2480 8450981 8453451 7004 
5: 3100 8450981 8454081 7005 
6 3720 8450981 84570 7006 | 
7 J 8430981 8455324 7007 
8 4960 8450981 845594 7908 
9 53580 8450981 8456561 7009 


Buy this it appears, that the Difference between the Logarithms 
of 7000 and 7010 being divided into 10 parts, 1 Tenth is 620, the 
Part to add to the Logarithm of 7000, to give the Logarithm of 
7001; 2 Tenths added to the Logarithm of 7000, gives the Loga- 
rithm of 5002; 3 Tenths of the Difference 6200, which is 1860, 
added to 8450981 (the Log. of 7000) giveth 8452841 = the Lo- 
garithm of 7003, Sc. ; 

And if you would have the Proportional Part immediately to 
make the Log. of 7000 that of 7008, it is only multiplying a Tenth 
of the Difference (which here is 620) by 8, and the Product is the 
Proportional Part 4960 ; which added to 8450981. ='the Log. of 
7000, the Sum is 84455941 = the Log. of 7008 required. And 
thus the 9 Logarithms between 7000 and 7010 excluſive, are exa- 
mined and proved: And fo may any other without a Table of Dif- 
ferences and Proportional Parts, or by even calculating or exami- 
ning thoſe at the fame time. 0; : 170 l 
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3. To augment the Table of Logarithms, ſo as to make that which 
extends only to ſhew the Log. of any Natural Number under 10090, 
ſubſervient to give that of any Number under 100000, &c. withour 
the Table of Parts Proportional. For Exazagle ; vd eit 
Ne To find the Log. of 64736. 

The Log. of 6473 or 64730 i is = 9111056 
Of 6474 or 64740 is = 8111727 


The Difference = 671 
A Tenth of that Difference (being the Proportional! 67.1 
Part for 1, that is ro make the Log. of 64731) — Tg: T3 


given Number) produceth 


Or becauſe the 5 is above one half, you may make 
the Proportional Part for 6 (in Units place of the 403 
Number given) —b 
Which added to the Log. above of 64730, viz. — 8111056 


The Sum is the 2 55 of 64736 or Anſwer = 48111459 
For as 10. 671 :: 6. 403 fere. 
i. e. As the Number of Cyphers added to the Natural Number i in 
your Table with a 1 before ſuch (o) towards the left hand; 
Is to the Proportional Part, or Difference of the two Logarithms : 
So is the Figures towards the right' hand d the Places for 
which your Table is calculated, 
To the Proportional Part to be added to the Log, to anſwer thoſe 
Figures. 
2. 1 find (by a Table which has only the Logarithms to Num- 
bers under 10000) what the Logarithms are for all Numbers. under 
1000000 : For inſtance. what is the Log. of * 
6 Log. of 647300is = 8111036 
of 647400 is — 8111727 
| Difference = 71 
180 thereof, there being 100 difference between the } 6751 
Nat. Ne of which theſe are Logarithms - 
This multiplied. by 65 (the 2 places toward the right þ} . 
hand exceeding the Compaſs of the Table) 5 5 
| TEGncens == = 436.15 15 
| Which added 4 8111056 
Log. 647300 3 
| | Sum = $111492 = the Log of 647365 
For 100. 671 : : 65. 436. 15 the 15 may be omitted. 


Which multiply by 6 (the Place of Units in the ; 202.6 


9. To 
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3. To find * a Table which has . 3 Logerithny to Natu- 
ral Numbers not exceeding 10900) what the Logarithms are for all 
Numbers not exceeding 10000900000, For ** N wot 

I would know the Logarithm df 29668 20 , l. 
As before, the Log. of the moſt places to-) Nat. Ne.  Logarithms, 
- wards the left hand of the Number 66 

given, contained in my Table is of( 29 000000 = 1 4721711 

2966, which 1s alſo of er 
T 2. of the next Number ĩs of 2967 
AE bas ann i AR I 2967000000 = = 4723175 
The Difference of theſe Logarithms is = 1464 
Which Difference divided by 1000000 that each Unit). 

may have its Proportional Part of that Difference, = 001 464 

that for 1 is 
But becauſe the Numb. given requires 20514 of thoſe | 

Parts for its Part Proportional, therefore I, multi- > = 820514 

ply the Difference (as per the former Rules) by ). ——— 

And the Produft is the Part Proport. for 820514 = 1201.23 2496 
Which (omitting the Decimal as uſeleſs) added to 24 

the Log. of 2966000000 as above, which is— SANT 

The Sum 1 » the Logarithm ſought, viz. 4722912 

Which having a proper Index put before it, ac- | 
cording to the Number given, as per the 5th Rule 
of the rt Section of this Chapter: "4A 

The Log. of 2966820514 is found = 9 4722912. __ 


I have in this laſt Example made this matter ſo very plain that I 
need add nothing for that end; only to obſerve, . , 

.1/, That the Log. of any Number i is the ſame, tho that Num- 
ber have never ſo many Cyphers added to its right 11 And fe 

ore in 

Example 1. Of chis Head, I call the Log, of 643. Which is 
8111056, the Log. of 64730. . 

In Example 2. call the ſame n chat of 647300. And 

In Example 3. J call the Log. of 2966 (which is 4721711) the 
Log. of 2966000000, making up the reſt of the Places toward the 
right band (for which I have no Logarithms in my T able ) with 
Cyphers. 

2dly, (As in the laſt —— le) whatever Number df Oyphers 
thoſe are, I cut off ſo many P aces of the Difference of the Loga- 
rithms, So. 


And 
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And ckus I have endeavoured to make this Part (which has been 
omitted by moſt others) very intelligible, by ſhewing how to prove 
the Truth of Logarithms, or find thoſe to Numbers that are large 
by the Difference and Parts Proportional, as they are found in 
Tables for that purpoſe: And have alſo moſt eaſily and plainly 
ſhew'd how Logarithms of large Numbers are found without ſuch 
Tables of Differences and Proportional Parts. It remains next to 
ſhew, — A | | > 
1. How to find Natural Numbers to — #671, cpm by the Tables of 
Differences and Parts Proportional. 5 
2. How to do the ja thout ſuch Tables of Differences and Parts 


4. To find the Natural Numbers to Logarithms 1 10 the Compaſs of 
your Table, by the Difference and Parts Proportional. | 

I would know the Natural Number to the Logarithm 4. 8 111459: 

See the Operation. fam 4 tx Fey 1 1 N 


1 7 15 thm given = 6111439 
The next Lag. in the Table leſs than K. ee 
given is Log. of 6473, (which a 
the four firft Places towards the le 
hand of the Number nel 1 
The next Log. in the Table greater than An. 
the laſt (being that of 6474) is —— —: F © e 
The Difference of the 2 firſt Logarithms = $03 
Difference of the 2 laſt Zogarithms= 671 


Now to find the 5th Figure of the Number ſought, or that in 
Units 1 (the Index of the Log. given ſhewing that it hath but 
5 places) look for the 2d Difference under [ Differences] in the Table 
of Proportional Parts, and you'll find the next it (greater) to be 
672.” Then look in the fame Line toward the right hand, and 
you'll find the iſt Difference 403; and at the head of that Column 
ſtands (6). which put in Units place, gives 64736 for the Number 
. his proves the Truth of the rt Example, laſt above- 

5. To find the Natural Numbers (tho? very large) to any 1 ven, 
without the Tables of Paris Proportional. 3 en "ey 
Wbat is the Natural Number to the Logarithm 9.4722912 ? 

I find the Logarithms, and take the Differences as above Ts; | 

p c 


= 8111056 
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The given (without the Index) is 4722912 
erg; leſs in the Table (Which 47 21704, = ft Differ. 10 


is the Log. of 2966) is — —— 
Lee. (greater than the 


laſt) is 4723 ths 2d Differ. 146 


Now whereas the Index ſhews the Natural Number required to 
have 10 places, and there being only the firſt 4 found, there wants 
6 places, which with a Unit towards the left hand is == eee 
therefore I ſay, As the 2d Difference is to 1000000 : 

So is the iſt Difference to the reſt of the Nat, No required, i ; 6. 
1464. 1000000: : 1201. 820814. 
Which 820514 placed towards the right hand of the 2966 found in 
the Table as above, is together 2966820514 = the Anſwer, 

But the Logari:bms of 7 places being too few to find. ſo large a 
Natural Number by, makes che Differences of roo few places 5 and 
conſequently the 4th Proportional in the laſt Analogy will fall 
ſomewhat fhort, if done by a Table having only 7 places. How- 
ever, the Example ſhews the true Method of proceeding in chis 
Caſe, which is all here intended. _ 

This laſt Example was deſigned to prove the Truth of the third ; 
where .232496 being omitted, if that Decimal be annexed to the | 
1201, the third in the laſt Analogy, it will then be * by _ 


1464, and produce the true Quotient 820514 exattly. 
Sect. V. The Uſe of Leparithes in ſolving Nele „ 


Compound Intereſt. 
Queſt. 1. HAT is the du of l 20 in 130 Years «5 
per Cent? © 
Rule.] Multiply the Log. of rr Example. ttz 
1.05 (which is 1 J. and its In- | 
tereſt for a Year, which in 1.05, its Log. is = 011695 
the ſubſequent Queſtions Ical! Multiply by Years 130 
l. 


- Ratio) by 130, (the N“. 

of Years 44 the Product is Amount of 1 7. N = 568. | 
the Tor: of the Amount of in 130 Years, 7 — aka 2.7546090 
J. 1 in 130 Years. To which add the Log. 

To this Log. add that of of the Princip. 1010. 
J. 10=the Principal; and the Sum or Log. of 
Sum is the Log. of the Anſwer, - 5684.409— 
viz, of 1. 5684.409 = the A- 

OO Oe | Queſt, 


I.O 


3.754090 
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1 2. What is tbe preſent Worth of |. 5684 : 8: 3 (or of 
) due at the End of 130 Tears? ö X21 ar 


Nu, 7 
of the Amount of J. 1 for 130 
Years, as before. 


Subſtract the Log. of that : 
Amount from the Log. of the 
Sum whoſe preſent Worth is 


required, and the Remainer 


is the Logarithm of the pre- 
ſent Worth, as per Margin. 


So I find 5684.409 to be 
received 130 Years hence, is 


worth l. 10. in preſent ae: 5 
A 1 1 N ſt. 


ind the Log arithm | 


Produk, or Amount of 


Ratio = =1 65 its Loy. 00211833 
| Multiply by — — 1 30 


J. 1 in 130 Years = >2. [7546090 

Le its Log, — 9 
which laſt, deduct from 
che Log. of l. 5684.409 3.754090 
And the remaining Log. » 

is that of J. 10, the >1.0000000 


| Anſwer. — Tre 


"AS 
* 


— _— 
mos 


- Queſt 30 Ipbat il the Amount 7 Babe def her . 
in 21 Years, according to its utmoſt Es y at 5 per Cent? 


Rule. ] Find the Amount of 


Li for 21 Years; as above. 
2. Then from the Log. of 


the Amount leſs 1, deduct 
the Log. of the Ratio leſs 1; 
and the Remainer is the A- 
mount of J. 1 Annuity in 21 
Years. 

3. Add to the laſt Log. that 
of 25 the Annuity, and the 
Sum is the Anſwer, or J. 893, 
the Amount of 25 per Ann. 
in 21 Lean. 


* -— - 


To which adding the 


there reſts the Log. of 


Example. 


Ratio 1 1.0, its Log. 200211893 
Multiply by Years — — 21 
Product, or Amount of) 
I. 1 in 21 Years 2.786; 0. 444973 
its Log. — 
1 = the Amount 7 
eſs 1 its — — 
I.05 =: Rare, leſs 1 
= 0g; its Log, 
Which laſt deducted, 


0.25188 15 


2:6989700 


J. 35. 2, the Amount of 1.5529115 
J. 1 per An. in 21 Years. 20 
Log. of 25 the Annu. 1 1.397 9400 
The Sum is the Log. of 
J. 893 the Amount of Crosets, 5 
the Annuity for Anſw, 7d 


r 
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Queſt. 4. What is the preſent Worth of a Leaſe, or Annuity of I, 25 
per Annum, to continue 21 Years at 5 per Cent. Intereſt ? 


- Rule.) Find the Amount of 
L 1 in 21 Years, as in the laſt 
Queſtion. | 


2dly, To the Log. of that. 


Amount add the Log. of the 


Ratio, leſs 1. 
3dly, Subſtract that Sum 


from the Log. of the Amount, 
leſs 1; and the Remainer is 
the Log. of the preſent Worth 
of I. 1 Annuity to continue 21 


Years. 
4thly, To the laſt Log. add 


that of the Annuity given, and 


the Sum is the Log. of the 


preſent Worth required. 


To which add the Log. 


Example, 
2.786 = the Amount 


of l. 1 in 21 Years (as Þ0.4449753 
above) its Leg. — 5 

og Ratio leſs 1, — 2.6989700 

Sum = — — 1.1439453 

1.786 = Amount, leſs | 
:, its ths — = an 

Reſts the Log. of 12.821 

which is the preſen 
Worth of J. 1 per Ann. 
to continue 21 Years 


| 1.3979400 


1.1079362 


of 1.25 the Annuity 
And the Sum is the) 

Log. of the ga . d sens: 
J. 320.527, which is 


Queſt. 5. What Annuity or Leaſe will the Sum of l. 320.527, or 
J. 320: 10: 64 purchaſe, to continue 21 Years, allowing the Pur- 


chaſer 5 per Cent. | 
Rule.) Find the Amount of 
J. 1 in 21 Years, as in the iſt, 
Sc. Queſtions. 
2dly, To the Log of that 
Amount add the Log. of the 
Ratio leſs 1, as in the laſt. 
3dly, From that Sum deduCt 


the Logarithm of the Amount 


leſs 1, and the.Remainer is 


the Log. of the Annuity that 


J. 1 will purchaſe for 21 Years 

4thly, To the Log. of the 
Annuity of J. 1 add the Log. of 
the Purchaſe-Money, and the 
Sum is the Log. of the Annuity 
ſought here J. 25 per Ann. as 
Per the Work in the Margin. 


Nn 


Example. 
2.786 the Amount of l. i 
in 21 Years, its Lag. 0.4449753 
og = Ratio, leſs 1, | 
E 


Sum — — = 1.1439453 
1.786 = Amount, leſs 
I, deduct its Ws. 0.2518815 
Reſts the Log. of the 
Annuity that J. 1 will 
purchaſe for 21 Years, 52. 8920638 
viz, of 078, which K 
Log. i 
U 
4.25. per _ = EN = 
urred, wi 2 
um of che - laſt ay <c 3979400 
Queſt. 


-» 
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© © Queſt. 6. What is an Eftate worth in Fee, which contains Ara- 
ble Land J. 60 per Ann. Under-Wood which once in 15 Years is worth; 
1.200, and there is alſo Timber which tis computed after 30 en 
Growth will be worth J. 1000? 

. Rule.) The Arable Land at 20 Years Purchaſe 

| is worth — — — — 

2dly, 1. 200 (the firſt for the Under-Wood) 
due 15 Years hence at 6 per Cent. by the 
Logarithms (as per the 2d Queſtion * 
found thus: 1.06 its Log, = 0.0253058 

| Multiply by Years — —— 15; 


Cu. VII. 


1.1200 200: 00 


„ä 


. 1 t of I. 
= of J. 1 in 15 0.2795876 


Which taken from the ic Log of 
J. 200 — a 


2. 301030 


1.9214430=Logof 83 > 9 200 


The IRS; is. that of the 
preſent Worth — ——. 


3dly, By the ſameRulethe preſent Value of l. 200 Re il 

* due — Ia is N 3 34:16: 
4thly, By ditto Rule the Value of the 3d 200 due OT 
45 Years hence, is — —— oo omen) mann, rn 14 : 10: 00- 
5thly, The Value of the 4th l. 200 due 60 Years. a 

hence, is per ditto Rule — — — — — 4 1: 
6:hly, The Value of J. 1000 for the Timber due } | V FFI 


30 Years hence, is in preſent —. — — — 


—_— 


The Sum of which fix Articles is the Anſwer near ft A 
enough (for *tis needleſs in this Purchaſe to 1512 :.18 200. 
uk notes of the gth 2001) — — — —$ | 


Queſt: 
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Queſt. 7. What Annuity payable Quarterly, will l. 320. 527 purchaſe, 
to continue 21 Years at 5 per Cent.? 
Rule. ] Firſt take a fourth of Example 
the Log. of the Ratio. 
2aly, Multiply that 4th by 7-05 the Ratio, its Tg. o. oa 1893 
the Quarters in the Years gi- A 4th of that Lag. W 9 s 
ven, and that gives the Log. is the Log. of 1.012 = 
of the Amount of |. 1 for thoſe the Rate per Quarter. 
Quarters. Which Lag. 1 * 2 288. 
3dy, To the Log. of that the Quarters in 21 XY" 
Amount add chat of the Rate ** r- 2 | 
uarter leſs 1. = 8 816 
* y, From 7 Sum de- 388 12 1 for 84 4449 
duct the Log. of the Amount Qarters, v [ 
for the rar, les 13 and To which Log, add that . 
the Remainer is the Log. of of 01 = Rate per 2 0791812 
the Annuity that J. 1 will pur- Quarter, leſs 1 
chale 4 21 Years payable Sum- 2.247628 
Uarter f : 1. 86 = the Amount, 
9 24, T6 he Li is; I, its Log. — Þ 0.251815 
chat of che Purchaſe-Money, Reſts theLog.of 01872 
and the Sum is the Log. of the = the Annuity that]. 1 
Anſwer. Vill parchaſe, payable ( = 
By his Example it is ob- quarterly, viz 
vious, that the J. 320.527 will To which Log. add that 
but 61. per Quarter, of 1.320.527 the Pur- 2. 5058762 
at the Rate of 24, per Ann. chaſe Money, which is ) _ 
Whereas by the th Queſtion And the Sum is the. Log. | 
Ware that Sum will pur- of 1.6, the Quarterly 7817575 


J. 25 per Ann. if payable ment required. 
* So that there is J. 1 ry 


difference in that Purchaſe between receiving the Rent quar- 
ery a and yearly, the Purchaſer having the Uſe of the Quarters 


2.2722813 
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Queſt. 8. What is the preſent Worth of |, 24 per Ann. ue 10 _ 


Quarterly Payments, to continue 21 Years? 


Rule.) Firft find the A- 
mount of J. 1 for 84 Quarters, 
as above. 

2dly, To that Log. add the 
Log. of the Rate per Quarter 
(found as above) leſs 1. 
 gdly, Deduct that Sum from 
the Log. of the Amount leſs 1, 
and the Remainer is the Lag. 
of the preſent Worth of J. 1 
per Quarter, to continue 84 

uarters. 


4thly, To that Log. add that 


012 = the Rate per © 
| _y leſs r, 


Example. 

Rate per Quarterfound 
as above, is — 

2.786=the Amount of 
l. 1 for 84 Qrs. (found >0. 444981 16 
as above) its Log. 


1.012 


its >2 2.0791822 


Add 


Log. 
Sum of thoſe 2 Logs. 2 5241628 


1.786 = the Amount 


above, leſs r, deduct gerne, 
its Logarithm 


of 1.6 per Quarter, (as the 4th Reſtsthe Lag. of l. 3 3.42) 
of 24 per Ann.) and the Sum — preſent Worth of ( 
18 the Log. of the preſent J. 1 Per Quarter, to Cl 1 72771 7 
2 7 * of the e given, continue 21 Tears )) 
payable quarterly. 61. per Quarter (as per 

This proves the truth of the the 2 given) 0.778 I 575 
laſt Queſtion. its Log. Add 

—— And 8 | 
$1396 527 1 Þ 2.505876: | 
Queſt. 9. In an Account of Example. 


Conſequence tis found that 
J. 8684. 409 is the Amount of 
10 l. Compound Intereſt at 5 
per Cent. what Time was re- 
quired for that Increaſe? 


Rule. ] From the Log. of the 


Amount deduct that of the 
Principal put out. 
2dly, Divide the remaining 
Tag: 4; the Log. of the Ratio, 
tne 


required. 


uotient is the Years * 
ee the Operation. 


. 5684-409 its —.— 3.754 
lor /. 4 2 in Log — * 


l Deduct — — — 


— 


6ͤ— 
— 


"2 * Quo. 
t A its Log: 010895 5 2. 7546090 (139. 


So the Anſwer is 


635670 
130 Years. N 


Val. 
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Queſt. 10. In a certain Account J. 3684. 409 is charged as the A- 
mout of 10 J. in 130 Years Compound Intereſt: But _ a Trial 


the Simple Intereſt being only allowed according to the 


ate agreed 


on, whence the ſaid Amount is computed; now it not appearing 
by any Bond, or Entry, what Rate or Intereſt was reckoned, the 


ueſtion is how that may be found out? 


Rule.] From the Log. of 


the Amount deduct that of 


the Principal put forth. 
2dly, Divide that remain- 
ing Log | 
Years, and the Quote is the 
Log. of l. 1 and its Intereſt 
for a Year. Therefore lay, 


3dly, As l. 1 is to l. and its 


Intereſt found:: So is 100 to 
As 1. 1. og: : 100. 105 


100 and its Intereſt. Whence 
taking 100, the reſt muſt be 


the Rate of Intereſt required. 


5684. 409 the Amount, 
by the Number of 


| „ Rem the Log. of 


* 


Example. 
3.754090 


1. 


its Log. 
10 = the Principal, 

deduct its Log. — 
Divide by 130) reſts — 2.7546090 
I. 1:05, which is 2” Fo.0211893 
Therefore 


And 105 leſs 100 = 5 the Intereſt 


required per Cent. 


2uep. 11. A Gentleman bought a Leaſe of I. 25 per Ann. to con- 
tinue 21 Years for /. 320.527: At what Rate was Intereſt allowed 


him per Cent? 


To do this by the Logarithms, take the Log. of 


J. 320.527, which is — 


| | Whence deduct the Log. of the Annuity given 25 


W Whichis N 


And the Remainer is the Log. of 12.821 (or the pre- 
ſent Worth of J. 1 per Ann. to continue 21 Years; 


which note. 


2.5058762 


3979400 


— — ——— 


1.1079362 


; Now te find what Intereſt this is reckon'd at, I make - 
trial (as per Queſt. 4.) and find at 6 per Cent. that the pre- 
ſent Worth of J. 1 per Ann. to continue 21 Years is 11.764: 


which being 


leſs than the 12.821 (the preſent Worth of 


J. 1 per Ann. as above) I know that 6 per Cent. is too much, 
. (for the more the preſent Worth is, the leſs is the Rate of 


Intereſt, and the contrary.) 


Therefore. I make trial at 4 per Cent. and (by the Rules 


under the 4th Queſtion) I find the preſent Worth of J. 1. gy 


per 


278 Compound Intereſt by Logarithms, Onav. VII. 
per Ann. at 4 per Cent. is (to continue 21 Years) 14.031: 
wich being more than the above 12.821, 1 know that 
4 per Cent. is too little. So that it neither being at 6 nor 
4, but finding the Rate 3 lie between them, 1 ſuppoſe 
2 5 er Cent. And trying ag by the Rules under the ſaid 4th 
ion I find the Log. of the preſent Worth of l. 1 per 
by to continue 21 Years is that of 12.821, the ſame as 
above, Vit, ——— — . —— —,.1,1079362 


And conſequentiy I know that 5 per Cent. is the Rate ſought. 


Or thus to find the Rate: 

Having found the preſent Worth at 4 and 6 per Cent. as above, 
proceed thus. 

1. Take the Difference between the Lears Purchaſe 1 
given (or found by the Lagarithms) which Years Pur- & 12.821 
Chaſe as above are — 

And the Years Purchaſe at 4 _ Cent. found 14031. 


Which Difference is — 21.210 
2. The Years Purchaſe at 4 per Cent. are found = 14.031 
12 as above are g 11.764 


2d Difference = = 2.267 
3. Say 2. 267. 1.210 


i. e. As the 2d Difference is is - the firſt: fo is 2 the Difference be- 
zween the Rates per Cent. (Pppoſed) as before, to 1 = the Propor- 
tion to be added to the leſſer ate 4 to give the Rate ſought for; 
in which caſe the 1ft place i in the 4th Proportional is ſufficient, 
where (o) is next the Point in the 1 Pif the Diviſion were 
carry'd on farther. 


Queſt. 12. What is the Preſent Value of the — of an Annuity 
or Leaſe of I. 50 per Ann. to continue 21 Years, to commence after 
the Expiration of 7 Years, at 5 per Cent. per Am. allowed to the 
Purchaſer. + 

Rule. ] Firſt add the Vean ( che ) to the 20 ) make 28. 

2dly, Find the preſent Worch of the Annuity uo 
continue 28 Years by the 4th \ Quetta, which 

you'll find 
_  3dhly, Find the preſent Worth of the l. go parunn. | 
(by the Rules under the ſaid 4th Queſt.) to con- 1.283: 6 : 00 
tinue 7 Years, Which is ——— Dale 
"0 | athly, 


7456: 00: oo 


* 
m — 


- 
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© _ _ 4thly, Deduct tlie later from the former, and the) ' 
Remainer is the preſent Worth of the Reverſion re- >1. 461: 14: 0 
quired - — P 

Example the 2d ſhall be to find the Values of the Reverſions of 
Church or College Leaſes of Houſes; or the Fines payable for any 
Number of Years lapſed: As ſuppoſe 17 Years lapſed of 40, what 
Fine muſt be paid to make up the Leaſe again 40 Years : ſuppoſing 
the clear annual Rent 40 Pounds. : | 

Rule.] Since this is the ſame thing as to find the Value of the Re- 
verſion of 17 Years after the Expiration of 23 in g; and the Rate 
of Intereſt in theſe Caſes is 1.116: 

1/t, Therefore find the preſent Worth of J. 40 per Ann. to con- 
tinue 40 Years by the Rules above and as follows. Sn 

2dly, From that deduct the preſent Worth of J. 40 per Ann. to 
continue 23 Years, and the Remainer is the Fine or Value of the 
Reverſion: See the whole Operation as follows. | 
| 1.116 the Rate, its Logarithm = 0.0476642 
multiply by Years 


The Amount of J. 1 in 40 Years or 80.64; its Log. 1. 9066680 

.116 the Rate leſs 1, add its Log. = 1.0644580 

| Sum of the 2 laſt 0.9710260 
Which deduct from the Log. of the Amount 

leſs 1 = 79.64, its Log. 

And the Remainer is the Log. of the preſent | | 

Worth of J. 1 per Ann. to continue 40 Years 0.9391053 

To which add the Log. of the Annuity l. 43 = 1.6020600- 


The Sum is the Log. of 340.5 the preſent Worth 
of J. 40 per ITE — 40 Years 2.5 3 5 
adly for the preſent Worth of /. 40 to continue 23 Tears. 
1.116 the Rate or Ratio, its Log. o. 0476642 
multiply by Years — — — 23 


The Amount of /. 1 in 23 Years 12.48 its Log, = 1. 0962766 
116 the Ratio leſs 1 add its Log. = 1.0644580- 
Saum of the 2 laſt . 0.160 

Which deduct from the Amount leſs 1, 1 = 

viz, 11.48, its Log. —— — 7 1.0599419 

The Remainer is the Log. of the preſent 1 | 
Worth of J. 1 to continue 23 Years - 0. 8992073 
T0 which add the Log. of the Annuity 40 = 1,6020600 
And 


4 


—_ <= 4 


= 1,9011313 
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And the Sum is the Log. of the preſent Worth Þ | | 

| of l. 40 per Ann. to continue 23 OD "bin 2673 
Viz. of 317.1, which deducted from the above 

J. 340.5, the Remainer is l. 23 : 8: o the Fine required. | 


13. When it is required to purchaſe an Eſtate either in Fee or for Years 
mentioned, with Money due at any time to come: as ſuppoſe I would pur- 
chaſe an Annuity to continue 14 Years, with I. 1000 due to me at the 
end of 5 Years; the Annuity to commence preſently at 5 per Cent. 
| Rule.] Firſt, by the 2d Queſtion find the preſent . 
Worth of /. 1000 due at the End of 3 Years, which is [ * 
2dly, By the 5th Queſtion find what Annuity 55 


continue 14 Years /, 783 : 10 will purchaſe; which 7.79 : 2 per An. 


for Anſwer you'll find at 5 per Cert. 14 Tears. 
I need not tell the Reader, that in caſe the Pur- 

chaſe had been required in Fee, to divide the preſent 

Worth of l. 1000 = 1. 783.5 by the Number of Years 

Purchaſe agreed on; as at 20 it will be J 39 3:6 


per Ann. for ever. 


14. When you would Fine off Rent : As ſuppoſe a Leaſe is /. go per 
Ann. and the Tenant is willing to Fine off 1. 40 per Ann. for his Leaſe 
of 21 Years at 5 per Cent. in this Caſe there isnothing to be done but 
by the 4th Queſt. find the preſent Worth of /. 40 per Ann. to continue 
21 Years; which preſent Worth J. 312: 16: 11 muſt be given the 
Landlord as a Fine, and /. 5o per Ann. muſt be paid Annual Rent. 
On the contrary: | | 1 . 

1g. When you would Rent off a Fine: As ſuppoſe a Leaſe for 21 
Years is to- be let at J. 30 per Ann. with a Fine of J. 512.846; but 
the Leaſee not having ſo much ready Money to ſpare, he is willing 
to pay an Equivalent Rent, and no Fine. To anſwer this, you need 
only to conſider by the Rules under the 5th Queſtion, what An- 
nuity to continue 21 Yearsat 5 per Cent. the ſaid Fine = J. 5 12.846 
will purchaſe ; which you'll find J. 40 per Ann. which added to the 
J. 30, ſhews that he muſt pay J. 90 per Ann. if he pays no Fine. 

Theſe 15 Queſtions and Proportions contain the Fundamental 
Rules for ſolving all Queſtions of Compound Intereſt whatever ; 
and whoſoever doth thoroughly underſtand them, may be able to 

ive a true Anſwer to any Queſtion relating to Selling or Purchaſing 
Eftares, Sc. without the help of Tables for that purpoſe; provided 
he has well learnt the Logarithms. - 


The End of Logarithmical Arithmetic, and its Uſe. 
3 A TABLE 


| 


T ABLE 


LOGARIT HMS 


| TO ALL 
NUMBERS, 
Not exceeding 10000, or 4 Places, whether 
they be Intire, Broken, or Mixt Numbers. 
And the Differences of Logarithms, and the 


Parts proportional, whereby the Logarithm of any 
Number is produced to 100000, 


Particularly uſeful in Extracting the Square, 
Cube, G. Roots, and ſolving Queſtions in Com- 
pound Intereſt, Cc. 


* = 0 
— * 


- -— — — —— — 


Natural 
Numbers. 


Ss ess S8 an nwas ws 


* 
— 
— 

A 
— 


O 


©000000 
2010300 


4771212 
5920600 


6989700 


7781512 


Artificial Numbers: Or, 


| I 


0413927 
3222193 
4913617 
6127838 


7075702 


7853298 


8450980 8512583 


9930909 


| 9542425 


ODOOOOO 
0043214. 
0086002 
0128372 
0170333 
0211893 
8253059 
0293838 
0334237 
0374265 
0413927 
0453230 
0492180 


* 0530784 


0569048 


0644580 
0681859 
0718820 


0755470 


0791812 


0827854 
0862598 
0899051 
0934217 
O09691CO 
1003705 
1938037 


1072100 


1105897 
1139433 
1172713 
1205739 
1238516 


1271048 


606978 


9084850 
9599414 
0004 341 
0047511 
o 9257 
6132587 
0174507 
0216027 
89257154 
0297895 
0338257 
0378247 
0417873 


[0477548 


0496056 
0534626 
0572856 
0610753 
0648322 
| 0585569 
072.2499 
0759118 


0795430 


, 0831441 
5867157 
0902580 
0937718 
0972573 
1007151 
1041455 
1075491 
1109262 
1142773 
1176027 
1209028 
1241780 


1274288 


2 


0791812 
3424227 
105150 
6232493 


7160033 
7923917 
8573325 


9138138 


9537878 


008677 


0051805 


0094.5c9 


0136794 


0178677 


0220157 


0261245 


0301948 


02342273 
0382226 
0421816 
0461048 
0499928 
0538464 
0576661 
0614525 
0552061 


689276 
0726175 


9762762 


0799045 


0835026 


0870712 
c 96107 
0941216 
0976043 
1010593 
1044871 
1078880 
1112625 


1146110 


1179338 
1212314 
1245042 
1277525 


| 3 

1139433 
3617278 
5185139 
6334684 
7242759 
7993405 
8633229 
9190781 
9684829 
00130c9 
0055094 
098756 
0141003 
0182843 
0224284. 
0265333 
020597 
©3462 

| 0386202 
0425755 


0503797 
| 0542299 
0580462 
0618293 
0655797 
069298C 
0729847 
£766404, 
| 6802656 


0909631 
0944711 
0979511 
1014033 
1048284 
1082265 
1115985 
1149444 
1182647 
1215598 
1248301 
1280760 


9494952 


0838608. 


4 


3802112 


8261800 
8692317 


0017337 


0102999 


0228406 
0269416 


0429691 
0468852 


0507663 | 
0546130 |. 
0584260 | 


, 0622058 
| £6595 30 
06966871 


0733517 


1047471 
1119343 


1218880 
1251558 


1461280 


5314782 
5434527 
7323937 


9242793 
9731278 


C060379 | 


0310043 |. 
0350293 | 
0390173 


0770043 | 
; 0806 265 
0842187 |. 
08778144 
913151 
948204 
0982975. 


1051694 5 
1085650 


1152776 
1185954 


2145205 
0187005 | 


9 


* 


1283993 


atural 


um 


Fab 


— 


oo Ont we 


_— 


5 
1760912 
3979400 
5440680 
6532125 
7403627 
8129133 
8750613 
9294189 
9777236 
0021661 
064560 
0107239 
0149403 
0191163 
0232524. 
0273496 
0314085 
0354297 
0394141 
0433623 
0472749 
0511525 
0549958 


| 0588055 


0625820 


0663259 


0700379 
0737183 
0773679 
O8C9870 
084.5763 
0881361 
0916669 
0951693 
0986437 
Io 20905 
1055102 
1089031 
1122698 


1156105 


1189257 
1222159 


1254813 


1287223 


Logarithms ( 


6 


2041200 
4149733 
5563025 | 
6627578 
7481880. 
8195439 
8808136 
9344984 
9822712 
0025980 
0068937 
0111473 
0153597 
0195317 
c 236639 
0277572 
0318123 
0358298 
0398105 
0437551 
0476642 
0515384 
0553783 
0591846 
0629578 
0666985 
0704073 
0740847 
0777312 
0813473 
0849336 
0884905 
0920185 
0955180 
0989896 
1024337 
1058506 


1092410 


1126050 
1159432 
1192559 
1225435 
1258064 
1290450 


1 7 

2304489 
4313637 
5682017 
6720978 
7558748 


8864907 
9395192 
9867717 
| 0030295 
0C73209 
0115704 
157787 
0199467 
0240750 
0281544. 
0322157 
0362295 
0402066 
0441475 
0480532 
0519239 


0595634 
C633334 
0670708 
0707765 
0744507 
078094 1 
0817073 
0852906 
0888446 
' 0923696 
©958664. 
0993353 
1027766 
1061909 
1095785 
1129400 
1162756 


1228709 
126131 


1293670 


to 1349.) 


8260748 


484418 
0557605 


1195858 


1296890 


8 
2552725 
4471580 
5797836 
6812412 
7634280 
8325089 
8920946 
9444827 
9912261 
00346 
0077478 
1 9 
0161973 
0203613 
0244857 
0285712 
0326188 
0366289 
0406023 
0445398 


— — 


0523091 
0561423 
0599419 
0637085 
0674428 
CTLI4J3 
©7481 64. 
0784568 
0820669 
0859473 
0891 984 
0927206 
0962146 
O9968C6 | 
1031192 | 
065308 
1099159 
1132746 
1166077 
1199154 


1231981 


1264561 


! 0565237 


9 


2787536 
4623980 
5910646 
6901961 
7708520 
8388491 [ 
8976271 
9493900 
2956352 
0038912 
0081742 
0124154 
0166155 
0207755 
0248950 
0289777 
0330214 
0370279 
0409977 
0449315 
0488301 
0526939 


0603200 
0642834 
0678145 
0715138 
0751818 
0788192 
0824263 
0860037 
o895519 
0930712 
0955624 
I000257 
1034616] 
1068705 
1102529 
1136091 
1169396 
1202448 
1235250 
1 267806 
1300110 


0 


0 2 


* * 


þ 


Natural 
Numbers. 


135 
136 


137 


138 


—— 


0 

1303338 
1335389 
1367206 
13298791 
1430148 


| 1461280 


1492191 
1522883 
1553360 
1583625 
I613680 


1643528 


1673173 
1702617 
1731863 
1760913 
1789769 


1818436 


1845941 
1875 207 
1903317 
1931246 
1958996 


| 1986571 


2013971 
2041 200 
2068259 
2095150 
2121876 
2148438 


2174839 


2201081 
2227165 
2253093 
2278867 
2304489 
2329961 
2355284 
2380461 


2405492 


2430380 
2455127 
2479733 
2504200 


Artificidl Numbers: Or; 


I | 


1306553 
1338581 
1370374 
1401937 
1433271 
1464381 
1495270 
1525941 
1556396 
1586640 
1616674 
1646502 
1676127 
1705550 
1734776 
1763807 
1792645 
1821 292 
1849752 
187 8026 
1906118 
1934029 
1961762 
1989319 
2016702 
2043913 
2070955 
2097830 
2124540 
2151086 
2177471 
2203696 
2229764 
2259677 
2281436 
2307043 
2332500 


2357809 


2282971 


2407988 
2432861 


2457593 
2482186 
2506639 


2 


1309767 
1341771 
1373541 
1405080 
1436392 
1467480 
1498347 
1528996 
1559430 
1589653 
1619666 
1649474 
1679878 
1708482 
1737688 
1766699 
1795518 
1824146 
1852588 
1880844 
I908917 
1936810 
1964525 
1992065 
2019431 
2046625 
2073650 
2100508 
2127201 
2153732 
2180100 
2206310 
2232363 
2258260 
2284003 
2309596 
2335038 
2360331 
2385479 
2410481 
2435341 
2460059 
2484637 


2509077 


$1 


1312978 


1344958 


1376705 
1408222 


1439511 


1470577 


1501422 


1532049 


1562462 
1592663 
1622656 
1652443 
1682027 
1711411 
1740598 
1769590 
1798389 
1826999 
1855421 
1883659 
1911714 
1939590 
1967287 


1994809 


2022158 
2049335 
2076 344 
2103185 
2129862 
2156376 
2182727 
2208922 
2234959 
2260841 
2286570 
2312146 
2337574 
2362852 
2387986 
2412974 
2437819 
2462523 
2487085 


4 


1316187 
1348144 
1379867 


1411361 
1442628 
1473671 


1594494 | 


1535100 
1565491 
1595672 
1625644. 
1655411 
1684975 
1714339 
1743505 


1772478 | 
1801259 | 
1829850 | 


1858253 


1886473 


1914510 
1942367 
1970047 
1997552 
2024883 
205 2044 
2079035 


2132521 


2159018 


27185355 


2211533 


2237554 
2263421 


2289134 


2314696 


2340108 


2365373 
2390491 


245465 


2440296 
2464986 


2489536 


2511513 | 2513948 


— 


2105860 


— — 
* 8 


r — 


* , BS * * tis ” 


— * 


— 
— * 


159 


161 
162 


166 


169 
170 
171 
172 
173 


177 


5 


1319393 
1351326 


1383027 
1414498 
1445742 
1476763 
1507564 
1538149 
1568519 
1598678 
1628630 
1658376 
1687920 
1717264 
1746412 
1775305 
1804125 
1832698 
1861084 
1889285 
1917304 
1945143 
1972806 
2000293 
2027607 
2054750 
2081725 
2108534 
2135178 
2161659 
2187980 
2214142 


2240148 


2265999 


2291697 
2317244 


2342641 


2367891 


2392995 
2417954 
2442771 
2467447 


2491984 


2516382 


1322597 
1354507 
1386184 
1417632 
1448854 


1479853 


1510632 
1541195 
1571544 
1601683 
1631614 
1661340 
1690863 
1720188 
1749316 
1778250 
1806992 
1835545 
1863912 
1892095 
1920096 
1947917 
1975562 
2003032 
2030329 
2957455 


2084413 


2111203 
2137833 
2164298 
2190603 
2216750 
2242740 
2268576 
2294258 
2319790 
2345173 
2370408 
2395497 
2420442 
2445245 
2459907 
2494430 
2518814 


7 

1325798 
1357685 
1389339 
1420755 


1451964 
1482941 


1513698 
1544240 
1574568 


1604685 


1634595 
1664301 


1693805 
1723110 
1752218 
1781132 
1809856 
1838390 
1866739 
1894903 
1922886 
1950690 
1978317 
2005769 
2033049 
2060159 
2087100 
2113876 
2140487 
2166936 
2193225 
2219356 


2245331 


2271151 


2296818 


2322335 
2347703 
2372923 
2397998 
2422929 
2447718 
2472365 
2496874 


2521246 


N Lyris i 786) 
6 1 | 


8 e 
1328998 


1360861 


1392492 
1423895 
1455072 
1486026 
1516762 
1547282 
1577589 
1607686 
1637575 
1667260 
I 696744 
1726029 
1755118 
1784013 


1812718 
1841233 


1869563 
1897709 
1925674 
195 3460 
1981070 
2008505 
203 5768 
2062869 
2089785 
2116544 
2143139 
2169572 
2195845 
2221960 
2247920 
2273724 
2299377 
2324879 
2350232 
2375437 
2400498 
2425414 
2450189 
2474823 


2499317 
2523675 


9 


1332194 


1364034 


1395642 


1427022 


1458177 


1489110 
1519824 
1550322 
1580608 
1610684 
1640553 
1670218 
1699682 
1728947 
1758016 
1786892 
1815578 


1844075 
1872386 


19005144 


1928461 
1956229 
1983821 
2011239 
2038485 
2065560 


2092468] 


2119211 
2145789 
2172206 
2198464 
2224563 
2250507 
2276296 
2301924 
2327421 
2352759 


2377950 


2402996 
2427898 
2452658 
2477278 


2501759 
2526103 


' 


N 


— ww AM. © 


—— — —— — — r — ———_—— 


179 
180 
181 
182 


; Natural | 
Numbers, 


— LY 


O 


2528530 
2552725 
2576786 


2600714 
2624511 


2648178 
2671717 
2495129 
2718416 
2741578 
2754618 
2787536 
2810334 
2833012 
2855573 
2878017 
2900346 
2922561 
2944.662 
2966652 
2988531 
3010300 
3031961 
3053514 
3074960 
3096302 


3117539 | 


3138672 
3159703 
3180633 
3201463 
3222193 
3242825 


3263359 


3283796 
2394138 
3324385 


| 3344537 
3364597 | 


2530956 
2555137 
2579184 
2603099 


2626883 


2650538 
2674064 
2697464 
2720738 
2743888 


2766915 


2789821 
2812607 
2835274 
2857823 
2880255 
2992573 
2924775 
2946866 
2968845 
2990713 
3912471 
3034121 
3055663 
3077099 
3098420 
3119657 
3140780 
2161801 
2182721 
3203540 
3224260 
3244882 
3265407 
3285834 


| 3306167 


3326404 
3246548 
3366598 


2 


2533380 
2557548 
2581582 
2605484 
2629255 
2652896 
2676410 


2599797 


2723058 
2746196 


2769211 


2792105 
2814879 
2837534 
2860071 
2882492 
2904798 


2926990 


2949069 
2971038 
2992893 
3014641 
30 36280 
3057811 


3079237 


3100557 
3121774 
3142887 
3163897 
3184807 
3205617 
3226327 
3246939 
3267454 
3287872 
3308195 
3328423 
3348557 


3368598 


Artificial Numbers : Or; 


3 


2535803 
2559957 
2583978 
2607867 
2631625 
2655253 
2678752 
2702128 
2725378 
2748503 
2771506 
2794.388 
2817150 
2839793 
2862318 
2884728 
2907022 
2929203 
2951271 
2973227 
2995073 
3016809 
3038438 
3059959 
3081374 


3102684 


3122889 
3144992 
3165993 
3186893 
3207692 
3228393 
3248995 
3269500 
3289909 
3310222 
3330440 
3350565 
3379597 


4 
2538224 
2562365 
2586373 


2610248 


2633993 
2657629 
2581097 
2704459 
2727696 
2750809 
2773800 
2796669 
2819419 


2842051 


2864565 
2886963 
2909246 
2931415 
295347! 
2975417 
2997251 
3018977 
3040395 
3062105 
3<83509 
3104809 
2126004. 
3147097 


3168087 


3188977 
3209767 
3230457 
3251050 


3271545 


291944 
3312248 
3332457 
3352572 
3372595 


| 218 | 3384565 | 3386557 | 2388547 | 3390537 | 3392526 | 
| 34094441 | 2406424 | 3408405 | 3410386 | 3412366 
3424227 | 3426200 | 3428173 | 3420145-| 3432116 
| 221 | 3443923 | 3445887 | 3447851 | 3449814 | 3451776 


3463530 | 3465486 | 3467441} 3469395 | 3471345 


88 W 
dg — 
ODD 


* 


W 


Natural 
Numbers. 


179 
180 


181 
182 
183 
184 
185 
186 
187 
188 


189 
190 


191 
192 


3 
194 


195 
196 
197 
198 
199 


200 


202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 


213 
214 

3 
216 


217 
218 


219 


220 


221 


222 


2 


3 
2540645 
2564772 
2588766 
2612629 
2636361 
2659964 
2683439 
2706788 
2730013 
2753113 
2776092 
2798950 
2821688 
2844307 
2866810 
2889195 
2911468 
2933926 
2955671 
2977605 
2999420 
3021144 
3042751 
3064250 
3085644 
3105933 
2128118 
3149200 
3170181 
3191061 
3211840 
3232521 
3253104 
3273589 
3293979 


3314273 


3334473 
3354579 
3374593 
3394514 
3414345 
3434086 
3453737 
3473300 


Logarithms (t 
6 


2543063 
2557177 


2591158 
x 26 I 5008 


2638727 
2652317 
2685780 
2799116 
2732328 
2735417 
2778383 
2801229 
2823955 
2846563 
2869054 
2891428 
2913688 
2935835 
2957869 
2979792 
3001605 
3023309 
3044905 
3066394 
3087778 
3109056 
3130231 
3151303 


3172273 


3193143 
3213913 
3234584 
3255157 
3275633 
3296012 
3316297 
3336488 
3356585 
3376589 
3396 501 
3416323 
3430055 
3455698 
3475252 


7 

2545481 
2569581 
2593549 


2617385 


2641092 
2664569 
2688119 
2711473 
2734643 


2757719 
2782673 
2803 507 


2826221 
2848817 
2871296 


28936 59 
291 5908 


2938044 
2960067 
2981979 
3003781 
3025474 
3047959 
3068537 
3089910 
3111178 
3132343 
3152405 
3174365 
3195224 
3215984 
3226645 
3257209 
3277675 
3298045 


3318320 


3338501 
3358589 
3378584 
3398488 
3418301 
3438023 
3457657 


N 


ö 


N 


, 


| 


ö 


Y 


0 2229.) 


8 


2547897 
2571984 
2595939 
2619762 
2643455 
2667020 
2690457 
2712769 
2736956 


2760020 


2782952 
2805784 
2828486 
2851070 
2873538 
2895889 
2918127 
2940251 
2962263 
2984164 
3005955 
3027637 
3049212 
3070679 
3092042 
3113299 
3134454 
3155505 
3175455 
l 
32180 

2228708 
3259260 
3279716 
3300077 
3320343 
3340514 
3360593 
3380579 
3400473 
3420277 
3439991 
3459615 
2479152 


| - 

2550312 
2574.386 
2598327 
2622137 
2645817 
2669369 
2692794 
2716093 
2739268 
2762320 
2785250 
2808059 
2830750 


2875778 
2898118 
2920344 
2942457 


2986348 
3008128 
3029799 
3051363 
3072820 
3094172 
3115420 
3136563 
3157605 
3178545 
3199384 
32201 24 
3240766 
3261310 
3281757 


3322364 
3342526 
3362596 
3382572 
3402458 
3427252 
3441957 


3481101 


2964458 


3302108 } 


2853322 | 


— 


— — 


3461573 | 


3477202 


| 


tural 
— S8. 


223 
224 
225 
226 
227 
228 
229 
230 
231 
232 


233 


234 
23 

23 

237 
238 
239 
240 
241 


- 


Artificial Numbers: Or, 


8 
3483049 
9 
3521825 
3541084 
3560259 
3579348 
3598355 
3617278 
36361 20 


3654880 


3673559 
3692159 
3710679 
3729120 
3747483 
3765769 
3783979 
3802112 
3820170 
3838154 
3856063 


3873898 


3891661 
3909351 
3926969 
3944517 
3961993 
3979400 
3996737 
3223 
3120 
4048337 
4065402 
4082400 
4099331 
4116197 
4132998 
4149733 
4166405 
4183013 
4199557 
4.216039 


4232459 
4248816 


3484996 
3504419 
3323755 
3543006 
3562171 
3581253 
3600251 
3619166 
3638000 
3656751 
3675423 
3694014 
3712526 
3730960 
3749315 
3767594 
3785796 
3803922 
3821972 
3839948 
3857850 
3875678 
3893433 
2911116 
3928727 
2946268 
3963734 
3981137 


3998467 


4015728 
4032921 
4050047 
4067105 
4084096 
4101021 
4117880 
4134674 
4131404 
4168069 
4184679 
4201208 
4217684 
4234097 


4250449 


2 


3486942 
3506356 
3525684 
3544926 
3564083 


3583156 


2602145 
3621053 
3639878 
2658622 
3677285 
2695869 
3714373 
3732799 
3751147 
3769418 
3787612 


3805730 


3823773 
3841741 
3859636 
3877457 
3895205 
3912880 
3930485 
3948018 
3965480 
3982873 
4000196 
4017451 
4034637 
4051755 
4068807 
4085791 


4102710 


4119562 
4136350 
4153073 
4169732 
4186327 
4202859 
4219328 
4225735 


4252080 


88887 
4 7 
3527612 
3546845 
3565994 
3585059 
3604040 
3622939 
36417356 
3660492 
3679147 
3697723 
3716219 
3734637 
3752977 
3771240 
3789427 
3807538 
3825573 
3843524 
3851421 
3879235 
3896975 
3914644 
3932241 


3949767 


3967223 
3984608 
4001925 
4019172 
40363 52 
4052464 
4070508 
4087486 
4104398 
4121244 
4138025 
4154742 
4171394 
4187983 
42045c9 
4220972 
4237372 


4253712 


3 | 


| 


| 


— 


4 
3490832 


3510228 | 
3529339 | 
3548764 
356790 5 
3586961 | 
3605934 
3624825 
3643633 
3662361 

3681008 
3699576 

3718065 
3736475 
3754807 
3773062 
3791241 
3809345 
3827373 
3845326 
3863206 
3881012 
3898746 
3916407 | 
3933997 
3951516 
3968964 
3986343 
4003653 
4020893 

4038066 
4055171 
4072209 
40891 80 
410685 
4122925 
4139700 
4156410 
4173056 
4189638 
4256158 
4222614 
4239009 
4255342 


(9 1 
3492775 
3512163 
3531465 
3550682 
3569813 
3588862 
3607827 
3626709 
3545510 
3664230 
3682869 
3701428 
3719909 
3738311 


| 3755636 


3774884 
3793055 
3811151 
3829171 
3847117 
3864990 
3882789 
3900515 
3918169 
3935752 
3953264 
3970705 
3988077 
4005380 
4022614 
4039780 
4056878 
4073909 
409874 


4107772 


4124605 
4141374 
4158077 
4174717 
4191293 
4207806 
4224237 
4240645 
4256972 


3494718 
3514098 
3533391 
3552599 
3571723 
3590762 
3609719 
3628593 
3647386 
3666097 
3684728 
3703250 
3721753 
3740147 
3758464 
3776704 
3794868 
3812956 
3830969 
3848908 
3866773 
3884565 
3902284 
3919931 
3937506 
3955011 
3972446 
3989811 
4007106 
4024333 
4041492 
4058584 
40756c8 
4092567 
4109459 
4126285 
4143047 
4199744 
4175377 
4192947 
1209454 
4225898 
4242281 
4258601 


_ Logarithms (to 
6 


7 

3496560 
3516031 
3535316 
3554515 
3573630 
3592662 
3611610 
3630476 
3649260 
3667964 
3686587 
3705131 
3723596 
3741983 
3760292 
3778524 
3796689 
3814761 
3832766 


3850698 


3868555 
3886340 
3904052 
3921691 
3939260 
3956758 
3974185 
3991543 
4008832 
4026052 
4043205 
4060289 
4077307 
4094259 
4111144 
4127964 
4144719 
4161410 
4178037 
4194601 


4211101, 


4227539 


2669.) 
| 8 


3498601 
3517963 
3337229 
3556430 
3575537 
3594560 
3613500 
3632358 
3651134 
3669830 


3688445 


3706981 
3725438 
374.3817 
3762118 
3780343 
3798492 
3816565 
3834563 
3852487 
3870337 
3888114 
3905819 
3923452 
3941013 
3958504 
3975924 
3993275 
4010557 
4027771 
4044916 
4061994 
4079005 
4095950 
4112829 
4129643 
4146391 


4163076 


4179696 
4196254 
4212748 
4229180 


4245550 
4261858 


9 


3509541 | 
3519895 | 


3739162 


3558345 
3577443 
3596458 


3615390 
3634239 


3653907 | 
3671695 | 


3690302 
3708830 


3727279 | 


3745651 
3763944 
3782161 
3800302 
3818368 


3836359 


3854275 
3872118 
2889888 


3907585 | 
3923211 


3942765 


3960249 | 
3977662 


399500 
4012282 
4029488 
4046627 
4063698 


4080703 | 


4097641 
4114513 
4131320 
4148063 
4164741 
4181355 
4197906 
4214394 
4230820 
4247183 


4262486 


O 


4265113 


4281348 


4297523 


4313638 


4329693 
4345689 
4361626 
4377506 
4393327 
4409091 
4424798 
4440448 
4456042 
4471580 
4487063 


4517864 
4533183 
4548449 
4763660 
4578819 
4593925 
4608978 
4623980 
4638930 
4653828 


| 4668676 


4583473 
4698220 
4712917 
4727564 
4.742163 
4756712 
4771212 
4785665 
4800069 
4814426 
4828736 
4842998 
4857214 
487 1384. 
4885507 
4899585 


4502491 


| 


Artificial Numbers: Or, 


4266739 
4282968 
4299137 
4315246 
4331295 
4347285 
4353217 
4379090 
4394906 
4410664 
4426365 
4442010 
4457598 
4473131 
4488608 
4504031 
4519399 
4534712 
4549972 
4565179 
4580332 
4595433 


4610481 


4625477 
4640422 
4655316 
4570158 
4584950 
4699692 
4714384 
4729027 


4743620 


4758164 
4772660 


4787108 
4801507 
4815859 
4830164 
4844422 
4858633 
4872798 
4886917 
4900990 
4915018 


1 


| 


2 


4268365 
4284588 
1300751 
4316853 
4332897 


4348881 


4364807 
4380674 
4396484 
4412237 
4427932 
4443571 
4459154 
4474681 
4490153 
4505570 
4520932 
4536241 
4351495 
4566696 
4581844 
4596940 
4611983 
4626974 
4641914 
4655802 
4671640 
4686427 
4701163 
4715850 
4730488 
4745076 
4759616 
4774107 
4788550 
480294 5 
4817292 
4831592 
4845845 
4860052 
4874212 
4888326 
4902395 
4916418 


3 


4269990 
4286207 


4302364 


4318460 
4334498 
4350476 
4366396 
4382258 
4398062 


4412809 


4429499 
4445132 
4460709 
4476231 
4491697 


4507109 


4522465 
4537769 
4553018 
4568213 
4583356 
4598446 
4613484 


4628470 


4643405 
4558288 
4673120 
4687903 
4702634 
4717317 
4731949 
4746533 


476 1067 


4775553 
4789991 


| 4804381 


4818724 
4833019 
4847268 
4861470 
4875626 
4889735 
4903799 
4917818 


——— 


| 
4271614. 
4287825 
4303976 
4320067 
4336098 


| 4352071 


4367985 
4383841 
4399639 
4415380 
4431065 


4446692 


4462264 
44777 80 
4493241 
4508647 
4522998 
4539296 
4.334540 
4569731 
4584868 
4599953 
4614985 
4629966 
4644895 
4659774 
4674601 
4689378 
4704105 
4718782 
4733410 
4747988 
4762518 
4776999 
4791432 
4805818 
48201 56 
4834446 
4848690 
4862888 
4877039 
4891144 
4905203 


4919217] 


4913617 


— 


Natural 
— 


267 
268 
869 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 


288 
289 


290 
291 
292 
293 
294 
295 


4273238 


4289443 
4305588 


4321673 
4337698 


4353665 


4369573 


4385423 


4401 216 


4416951 
4432630 


4448252 


4453818 


4479329 
4494784 
4510184 


4525531 
4540823 
4556061 
4571246 
4586378 


4601458 
4616486 


4631461 
4646386 
4661259 
4676081 
4590853 
4795575 
4.720247 
4734870 
4749443 
4762968 
4778445 
4792873 
4807254 
4821587 
4835873 
4850112 
4864305 
4878451 
4892552 
4906607 


| 4920616 


| Lewin (0 319) 


1 


4291060 
4307199 
4323278 | 4 
4339298 
4355258 
4371161 
4387005 
4402792 
4418522 
4434195 
4449811 
4465372 
4480877 
4496326 
4511721 
4527@62 
4342349 
4557582 
4572762 
4587889 
4602963 
4617986 
4632956 
4647875 
4662743 
4677560 
4692327 
4707044 
4721711 
4736329 
4750898 
4765418 
4779890 4 
4794313 
4808689 
4823018 
4837299 
4851533 
4865721 
4879863 
4893959 
4908009 


4922014 


: 


, 


; 


1 
4276484 
4292677 
4308809 

4324883 
4340896 
4356851 
4372748 
4388587 


4404368 


4420092 
4435759 
4451370 
4466925 
4482424 
4497868 
4513258 
4528593 
4543875 
4559102 
4574277 
4589399 
4604468 


461 9485” 
4624450 


4649364 
4664227 
4679939 
4693801 
4708513 


4723175 


4737788 


4752352 


4766867 
4781334 | 4 


1795754 
4810124 


4824448 


4838725 


4852954 


4867138 
4881275 
4895366 
49094 12 
4923413 


| 8 7 


4278106 


4294293 
4310419 
4326487 
4342494 
4358444 
4374334 
4390167 
4405943 
4421661 
4437322 
4452928 
4468477 
4483971 
4499410 
4514794 
4330124 
4.345400 
4560622 
4575791 
4590908 
4605972 
4620984 
463 5944 


4650853 


4665711 


4680518 


4695275 
4709982 
4724639 


4739247 


4753806 
4768316 

4782778 
4797192 
4811559 
4825878 
{48401 5O 
4854375 
4868554. 


4882686 


4896773 


4910814 
4924810 


'9 
4279727 
4295908 
4312229 


4328090 


4344092 
4360035 
4375920 
4391747 
4407517 
4423229 
4438885 
4454485 
4470029 
4485517 
4500951 
4516329 
4531654 
4546924 
4562142 
4577305 
4.592417 
4607475 
4622482 
4637437 
4652341 
4667194 
4.631996 
4696748 
4711450 
4726102 
4740705 
4755259 
4769765 
4784222 
4798631 
4812993 
4827307 
4841574 


4855795 


4869969 
4884097 
4898179 
4912216 
4926207 


* 


Pp 2 


— — 


Natural 
Numbers. 


311 
312 
313 
314 


We 2 
4927504 
4941546 
4955443 
4959295 
4983106 
4995871 


5010593 


5024271 
5037907 
5051500 
5065050 
5078559 
5092025 
5195450 
5118834 
5132176 
5145478 


5158738 


5171959 
5185139 
5198280 
5211381 
5224442 


5237465 


5250448 
5263393 
5276299 
5289167 
5301997 
5314789 


5327544 


5340261 
5352941 
5355584 
5378191 
5399761 


5403295 


5415792 
5428254 
5440680 
5453071 
5465427 
5477747 
5490033 


Artificial Numbers : Or, 


I 7 


4929000 
4942938 
4956831 
4970679 
4984484 
4998245 
5011962 
5025637 
5039268 
5052857 
5066403 
5079907 
5993370 
5106790 
5120170 
5133508 
5146805 
5160062 
5173279 
5186455 
5199592 


5212689 
3225746 


5238765 
5251744 


5277588 
5290452 
5303278 
5316066 
5328817 
5341531 
3354207 
5366847 
5379450 
5392016 
5404 545 
5417040 
5429498 
5441921 
5454308 
5466660 
5478977 


2 
4930396 


494432 


4958218 
4972062 
4985862 
4999619 
5013332 
5027002 
5040629 
5054213 
5067755 
5081255 
5094713 
5108130 
5121505 
5134840 
1148133 
5161386 


5174598 


5187771 
5200903 
5213996 
5227050 
5240064 
5253040 
5265977 
5278876 
5291736 
5304558 
5317343 


3 330090- 


5342800 


3333473 
5368109 


5380708. 


3393271 
5405797 
5418288 


5430742 


5443161 


3455545 
5467894 
5480207 
5492486 


3 


4931791 
4945720 
4959604 
4.973444 
4987240 
5000992 
5014701 
5028366 
5041989 
5055569 


506910 


5082603 
5096057 
5109469 
5122841 
5136171 
5149460 
5162709 


5175917 


5189086 
5202214 
5215303 
5228353 
5241364 
5254335 
5267269 
5280163 
5293020 
5305839 
5318619 
5331363 
5344069 
5356738 
5369370 
5381966 
3394525 
5407048 
$419535 
5431986 
5444401 


5456781 
5469126 
5481436 


549372 


4 
4933186 
4947110 
4960990 1 
4974825 
4988617 
5002365 
5016069 
5029731 


5043349 | 


5056925 
507045 
5083950 
5097400 
51 10808 


—_— 


3124175 


5137301 
5150787 
5164031 
5177236 
5190400 
5203525 


— 


5216610 
5229656 


5242663 


5255631 
5268560 
$281451 
3294303 
5307118 
5319895 


5332635] 


5345338 


5358003 | 
53706311 
53832231 
5395779 
5408298 | 


5420781 
5433229 


5445641 
5458017 


54703594 


5482665 


494937 


5491259 


2 


* 


"2.8.8 
4934580 
4948500 
4962375 
4976206 
4989994 
5093737 
5017437 
5031094 
5044709 
5058280 
5071810 
5085297 
5098743 
5112147 


5138832 
5152113 


15165354 


5178554 
5191715 
5204835 
5217916 
5230958 
5243961 
5256925 
5269851 
5282738 
5295587 


$321171 
5333907 
5 346506 
5359267 
5371892 
5384481 
5397032 
5409548 
5422028 
5434472 
5446880 
5459253 
547591 
5483894 


5406162 


35125510 


5308398 


Logarithms (t 
6 


4935974 
4949890 
4963761 
4977587 
4991370 
5005109 
5018805 
5032458 
5046068 
5059635 
5073160 
5085644 
5100085 


5153439 
5166676 
5179872 
5193028 
5206 145 
5219222 
5232260 
3245259 
5258219 
5271141 
5284024 
5296869 
5309677 
5322446 
3335179 
5347874 
5360532 
1373153 
3385737 
5398286 
5410798 
5423274 
5435714 
5448119 
5460489 
5472823 
5485123 


| 5497387 


7 

4937368 
4951279 
4965145 
4978967 
4992746 
5006481 
5020172 
5033821 
5047426 
5069990 
507451 
5087990 
5101427 


5113485 5114823 
5126844 | 5128178 
5140162 | 


1141491 
5154764 
5167997 
5181189 
5194342 
5207455 
5220528 
5233562 
5246557 
5259513 
5272431 
5285311 
5298152 
5310955 
3323721 
5336430 
5349141 
1361795 
3374413 
5386994 
5399538 
5412047 


3424519 


5436956 
5449358 
5461724 
5474055 


3486351 
5498612 


0 3549.) 


4938761 
4952667 
4966 529 
4980347 
4994121 
50078 52 
5021539 
5035183 
5048785 
5062344 
5075860 
5089335 
5102768 
5116160 
5129511 


5142820 


5156089 
5169318 
5182506 
5193655 
3208764 
5221833 
5234863 
5247854 
5260807 
$273721 
5286596 


3299434 


5312234 
3324996 


5337721 


5350408 
3363059 
5375672 
5388250 
5400791 
5413296 
5425765 
5438198 
5450596 
5462958 


35473286 
3487378 


3429836 


'9 
4940154 
4954056 | 
4967913 
4981727 
4995496 
5009222 
5022905 
5036545 
5050142 | 
5063697 
5077210 
5090680 
5104109 
511797 
5130844 | 
5144149 
5157414 
5170639 
5183823 
5196968 
5210073 
5223138 
5236164 
3249151 
5262100 
5275010 
5287882 
5300716 
$313512 
5326270 
5338991 
5351675 
3364322 
3376932 
$389506 
5402043 
5414544 
5427010 
5439439 
5451834 
3464193 
3476517 
5488806 


— — 


þ 


— __ 


— 


350106 


” 


6 
” 


* 


| Natural 
Numbers. 


355 


356 


357 


358 
359 


5 


—— 


5514500 


5538830 
5550944 
5563025 
5575072 


5599086 
5622929 
5634811 
5646661 


5670264 


15682017 


5693739 
5705429 
5717088 
5728716 
3740313 
5751878 


5763413 


5774917 
5786392 
5797836 
5809250 


3820834 
5831988 


3843312 
1854617 


5877110 
5888317 
3899496 
5910646 
5921768 
5932861 
3943925 
| 3934902 
5965971 | 
5976952 


1 7. 54 


1998831 


5502283 
5526682 


5587086 


5611014 


5658478 


5865873 


Artificial Numbers: Or, 


5503507 
5515720 
5527898 
5540043 
5552154 
5564231 
5576275 
5588285 
5600262 
5612207 
5624118 
5635997 
5547844 
56596 58 
5671440 
5683191 
5694910 
5706597 
5718252 
5729877 
5741471 
35753033 
258560 
5776067 | 
5787538 
5798979 
5810389 
5821770 
5833122 
5844443 
5855735 
5866998 
5878232 | 
5889436 
59006 12 
5911759 
5922878 


„ 


5945030 


— 


5967070 


5978048 | 


3988999 


| $999922 


| 


5933908 
59560864 


MW 


5504730 
5516939 


5541256 
5553362 
8565437 
5577477 
5589484 
5601458 
5613399 
5625308 
5637183 
5649027 
5660838 
5672617 
5684364 
5696080 
5707764 
5719416 
5731038 
5742628 
5754188 
5765717 
577215 
5788683 
58001 21 
5811529 
5822907 
3834255 
5845574 
58 56863 
5868123 
5979353 
5890555 
5901728 
5912873 
5923988 


5529114 


3 
5505952 
5518158 
35530330 
5542468 
5554572 


5566643 
5578580 


© 


5614592 
$826497 
5638369 
5650209 
5662017 
5673793 
5685537 
5597249 
5788930 
5720580 
5732198 
| 5743786 


5766868 
5778363 
5789828 
5801263 
5812668 


5835388 
5846704 
5857990 | 
5869247 
5880475 
5891674 
ang 
5913985 


5936183 
5947239 
. 5958268 
5959268 
5980241 
| $991 186 


| 5599683] 
5602654 


5755342 


5824043 


HOG 


5981236 


4 
5507174 
5519377 
5531545 
5543680 
5555781 
5567848 
5579881 
5591882 
5603849 
5615784 
5627685 
5639555 
5651392 
5663196 
5674969 
5698419 
| 5710097 
5721743 
5733358 
5744943 
\ 5756496 
5768019 
5779511 
5790973 
5802405 
58132807 
5825179 
5836521 
5847834 
5859117 
5870371 
5881595 
5892792 
5903959 
5915098 
5926208 
5937290 
5948344 
5959369 
35970367 


—_— 


1992279 


| 


6002103 


8003193 


— — 


Degurithmt (to 3989. | 
&eÞ {72 | 1{So[128 


' 1 8 5 
5513280 


5508396 
5520595 
5532760 


3544892 


5555989 
3569053 
5581083 
1593080 
560504 4 
| $616975 


3628875 
| $640740 
3652573 
3664375 


5676144 


5687882 


36995 88 
5711263 
5722906 
5734518 
5746099 
5757650 


5769169 


5780659 


3803547 
5814945 
3826314 
5837654 
5848963 


-| 5860244 
5871495 


3882717 
5893910 
5905075 
5916210 
5927318 
5938397 
5949447 


5982432 
5993371 


5792118 


$960479 
$971465 | 


4 


6004283 


5509618 
5521813 
5533975 
5546103 
3558197 
3370257 
5532284 
5594278 
5606239 
| 5618167 
3630052 
5641925 
5653755 
3665553 
3677320 
3689054 
5700757 
5712428 


5735678 
5747256 
5758803 
5770320 
5781806 
$793 262 
5804688 
5816084 
5827450 
58387865 
5850093 
386 1370 
5872618 
5883838 
5895028 
5906189 
5917322 
5928427 
5939503 
5950551 
5961571 
5972563 
5983527 
2 pov 


3523031 


5724069 


5510839 


5535189 
5547314 
5559404 
9571461 
5583485 
5595476 
5607433 
5619358 
5631250 
5643109 
5654936 
5666731 
5678494 
5690226 
5701926 
5713594 
5725231 
5736837 
5748412 
5759956 
5771470 
5782953 
5794406 
5805829 
5817222 
5828585 
5839918 
5851222 
586 2496 
5873742 
5884958 
5890145 
5907304 
5918434 
5929536 
5940609 
5951654 
5962671 
5973660 
5984622 
5995556 


6006462 


\ 


5512059 
5524248 
5536403 
5548524 
5560612 
5572665 
5584686 
5196673 
5608627 
5620548 
5632437 
5644293 
5656117 
5667909 
5679669 
5691397 
5703094 
5714759 
5726393 
5737996 
5749568 
5761109 
5772620 
5784100 


5195550 


5806969 
5818359 
5829719 
5841050 
5852351 
5863622 
35874865 
5886078 
5897262 
5908418 
5919546 
5930644 
5941715 
5952757 
5963771 
5974758 
5985717 
5996648 


5525465 
5537617 
5549735 
5561818 


869 
Hen 
5597879 
55098 20 
5621739 
5633624 
5645477 
5657298 
5669087 
5680843 
5692 568 
5704262 


5715924 
5727555 


5739154 
57 50723 
5762261 


5773769 
5785246 


57966 


5819497 
5830854 
5842181 
5853479 
5864748 
5875987 
5887198 
5898379 
5909532 
59206 57 
5931753 
59428 20 
3953850 
5964871 
5975855 
5986811 


5997739 


6c07551 | 6008640 


93 
5808110 


6005373 


* 


6020600 
6031444 


60530592 
6063814 
6074550 
6085260 
6095944 
6106602 
6117233 
6127839 
6138418 
6148972 


6170003 
6180481 
6190933 
6201 360 
6211763 
6222140 
6232493 
6242821 
6253124 
6263404 
6273659 
6283889 
6294096 
6304279 


6314438 
6324573 


6334685 
6344773 
6354837 
6364879 
6374897 
6384893 
6394865 


6414741 
6424645 


6444386 


6454223 


Þ 
6009729 


5042261 


6159501 


6474814 


6434527 


Artificial Namberi: Or; 


6010817 
6021685 
6032527 
6043341 
60541 28 
6064888 
6075622 
6086330 
6097011 


6107666 


6118295 
6128898 
6139475 
6150026 
6160552 
6171052 
6181527 
6191977 
6202402 
6212802 
6223177 
6233527 
6243852 
6254153 
6264430 
6274683 
6284911 
6295115 
6305296 
6315452 
6325585 


6335694 


6345780 
6355843 
6365882 
6375898 
6385891 
6395861 
6405808 
6415733 
6425034 
6435514 
6445371 
6455205 


2 


6011905 
6022771 
6033609 
6044421 
6055205 
6065963 
6076694 
6087399 
6098078 
6108730 
6119356 
6129957 
6140531 
6151080 
6161603 
6172101 
6182573 
6193021 


6203443 


6213840 
6224213 
6234560 
6244884 
6255182 
6265457 
6275707 
6285933 
6296134 
6306312 
6316467 
6326597 
6336704 
6346788 
6356848 
6366884 
6370898 
6386889 
6396857 
6406802 
6416724 
6426623 
6436 5c 
6446355 


—— 


6456187 


3 
6012993 
6023856 
6034692 
6045500 
6056282 


6067037 
6077760 


6088468 
6099144 


6109794 


6120417 
6131015 
6141587 
6152133 
6162654 
6173149 
6183619 
6194064 


6204484 | 


6214879 
6225149 
6235594 
6245915 
6256211 
6266483 
6276730 
6286954 
6297153 
6307329 
6317481 
6327609 
6337713 
6347795 
6357852 
6367887 
6377898 
6387887 
6397852 
6407795 
6417715 
6427612 
6437487 
6447339 
6457169 


4 of 


| 


| 


— 


4 


1 
6014081 | 
6024941 | 


6935774 


6046580 | 


6057359 


60681111 


6078837 


6089537 
6100210 


6110857 


6121478 
6132073 
6142643 
6153187 
6163705 
6174197 


6184665 


6195107 
6205524. 
6215917 
6226284 
6236627 
6246945 


6257239 
6267509 


6277754 
6287975 


6298172 


6218455 
31849 
63286 20 
6338723 
6348801 
6358857 
6368889 
6378898 
6388884 
0398847 
6408788 
6418705 
6428601 


6438473 
6448323 


4 


— 
* 


5458151 


1 Natural 


Numb 


399 
400 


4 


3 


6015168 
6026025 
6036855 
6047659 
6058435 
6069185 
6079909 
6090605 
6101276 
6111921 
- 6122539 
6133132 
6143698 
6154240 
6164755 
6175245 
6185710 
6196150 
6206565 
6216955 
6227320 
6237660 
6247976 
6258267 
6268534 
6278777 
6288996 
6299190 
6309361 
6319508 
6329632 
6339732 
634.9808 
6359861 
6369891 
6379898 
6389882 
6399842 
6409781 
6419696 
6429589 
6439459 
6449307 


Logarithms (to 4429.) 
6 


6016255 
6027109 
6037937 
6048738 


6059512 


6070259 
6080979 
6091674 
6102342 
6112948 
6123599 
6134189 
6144754 
6155292 
6165805 
6176293 
6186755 
6197193 
6207605 
6217992 
6228355 
6238693 
6249006 
6259295 


6269559 


6279800 
6290016 
6300208 
6310377 
6320522 
5330643 
6340740 
6350814 
6360865 
6370893 
6380897 
6390879 
64c0837 
6410773 
6420686 
6430577 
6440445 
6450291 
6460114 


7 
6017341 
6028193 
6039018 
6049816 
6060587 
6071332 
6082050 
6092742 
6103407 
6114046 
6124660 
6135247 
6145809 
6156345 
6166855 
6177340 
6187800 
6198235 
6208645 
62190309 
6229300 
6239725 
6250036 
6260322 
6270585 
6280823 
6291036 
6301226 
6311392 
6321535 
6331653 
6341749 
6351829 
6361869 
6371894 
6381896 
6391876 
6401832 
6411765 
6421676 
6431565 
6441430 
6451274 
6461095 


8 a 
6018428 
6029277 
6040099 
6050895 
6061663 
6072405 
60831 20 
6093809 
6104472 
6115109 
6125720 
6136304. 
6146863 
6157397 
6167905 
6178387 
6188845 
6199277 
6209684. 
6220067 
6230424 
6240757 
6251066 
6261350 
62716 10 
6281845 
6292057 
6302244 
6312408 
6322548 
6332664 
6342757 
6352826 
6362872 
6372895 
6382895 
6392872 
6402826 
6412758 
6422666 
6432552 
6442416 
6452257 
6462075 


9 
6019514 
6030361 
6041180 
6051973 
6062738 
6073478 
6084190 
6094877 
6105537 
6116171 


6126779 
6137361 
6147918 
6158449 
6168954 
6179434 
6189889 
6200319 
6210724 
6221104 
6231459 
6241789 
6252095 
6262377 
6272634 
6282867 
6293076 
6303262 
6313423 
6323560 
6333674 
6343765 
6353832 
6363876 
6373896 
6383894 
6393869 
6403820 
6413749 
6423656 
643354 
6443401 
6453240 
6453057 | 


1 


2 


6459133 


Qq 


CI 


Natural 
Numbers. 


443 


Oo 


6464037 
6473830 
6483600 
6493349 
6503075 
6512789 
6522463 
6532125 
6541765 
6551384 
6560982 
6570559 
6580114 
6589648 
6599162 
6608655 
6618127 
6627578 
6637009 
6646420 


| 6655810 


66651 80 
6674530 
6683859 
6693169 
6702459 


6720979 
6730209 
6739420 
6748611 
6757783 
6766936 
6776069 
6785184 
6794279 
6803355 


6821451 


6711728 


6812412 


Artificial Numbers: Or, 


6465017 
6474808 
6484576 
6494322 
6504047 
6513749 
6523430 
6533090 
6542728 
6552345 
6561941 
6571515 
6581068 
6590601 
6600112 
6609603 
6619073 
6628522 
6637951 
6647360 
6656748 
6666116 


6675463 
6684791 


6694099 


6703386 
5712654 
6721903 
6731131 
6740340 
6749529 
6758700 


6767850 


6776982 
6786094. 
6799107 
6804262 
6813317 


2 0 


6465997 
6475785 
6485552 
6495296 
6505018 
6514719 
6524397 
6534055 
6543691 
5553306 
6562899 
6572471 
6582023 
6591553 
6601062 
6610551 
6620019 
6629466 
6638893 
6648299 
6657685 
6667051 
6676397 


6685723 


6695028 
6704314 
6713580 
6722826 
6732053 
674.1260 
6750447 
6759615 
6768764 
6777894 
6787004 


6796996 


6805168 
6814222 
6823256 
6832272 
6841269 
6850248 
6859208 
6868149 


3 
6466977 
6476763 
6486527 
6496 269 
6505989 


6515687 


6525364 
6535019 
6544653 
6554266 
6563857 
6573427 
6582976 
6592505 
6602012 
6611499 
6620964. 
6630410 
6639835 
6649239 
6658623 
6667987 
6677331 
6686654 
6695958 
6705242 


6714506 


6723750 
6732974 
6742179 
6751365 
6760531 
6769678 
6778866 
6787914 
6797004 
6806074 
6815126 


6824159 


6833173 
6842168 
6851145 
6860103 
6869043 


| 


þ 


4 
6467957 


64777404 
6487502 
6497242 


6506960 
6516656 
6526331 


6535984] 
6545616. 


6555226 
6564815 


6574383 


6583930 
6593456 
6602962 
6612446 
6621910 


6631353] 


6640776 


6650178 | 


66 59560 
6668922 


6678264 


6687585 
6696887 
6706169 
6715431 


6724673] 
6733896] 


6743099 
6752283 
6751447 
6770592 
6779718 
6788824 
6797912 
6806980 
6816030 


68250614 


6834073 


6843066 
685 2041 


6860998 


„ 


—_ th. 


4 


* 


mm 


— 


6869936 


* 


.— 


| 


5 


| 6468936 


6478718 
6488477 
6498215 
6507930 
6517624 
6527297 
6536948 
6546578 
6556186 
6565773 
6575339 
6584884 
6594408 
6603911 
6613393 


6622855 


6632296 
6641717 
6651117 
6660497 
6669857 
6679197 
6688516 
6697816 
6707096 
6716356 
6725596 
6734817 
6744918 
6753200 
6762362 


6771505 


6780629 
6789734 
6798819 
68078845 
6816934 
6825963 
6834973 
6843965 
6852938 
6861892 


6870828 


Logarithms (t 
6 


6469915 
6479695 
6489452 
6499187 
6508901 
6518593 
6528263 
6537912 
6547539 
6557145 
6566730 
6576294 
6585837 
6595359 
6604860 
6614340 
6623800 
6633239 
6642658 
6652056 
6661434 
6670792 
6680130 
6689447 
6698745 
6708023 
6717281 
6726519 
6735738 
6744937 
6754117 
6763277 
6772418 
6781540 
679064. 3 
6799727 
6808792 
6817838 
6826865 
6835873 
6844863 
6853834 
6862787 
6871721 


647089 

6480671 
6490426 
6500160 
6509871 
6519561 
6529229 
6538876 
6548501 
6558105 
6567688 
6577250 
6586790 
6596310 
6605809 
6615287 
6624745 
6634182 
6643599 
66 52995 
Weld 
607172 

6681064 
6990378 
6699674 


6708950 


6718206 
6727442 
67366 59 
6745856 
6755034 
5704192 
6773332 
6782452 
6791552 
68006 34 
6809697 
6818741 
6827766 
6836773 
6845761 


6854730 
683681 


6872613 


0 4869.) 
75 


8 


6471873 
6481648 
6491401 
6501132 
6510841 
6520528 
6530195 
6539839 
6549492 
6559064 
6568645 
6578205 
6587743 
6597201 
6606758 
6616234 
6625690 
6635125 
6644539 
6653933 

663307 


| 6672661 


6681995 
6691308 
6700602 
6709876 
6719130 
6728365 
6737574 
0745775 
6755951 
6765107 
6774244 
6783302 
6792461 
6801541 
6810602 
6819645 
6828668 
6837673 
6846659 
6855626 
5864575 


6873506 


9 
6472851 
6482624 
0492375 
0502104 
6511811 
6521496 
6531160 
6540802 
6550423 
6560223 
6569602 
0579159 
6588696 
6598212 
60907706 
6617181 
6626634 
6636067 
6645480 


5654872 


6664244 
6673595 
6682927 


6692239 


6701530 


6710802 


6720054 
6729287 
67385920 
6747993 
6756867 
6766022 
6775157 
6784273 
5793370 
6802448 
6811507 
6820548 
6829569 
6838572 
6847556 
6843522 


6865469 


6874398 


Qq 2 


0 


6875290 
6884198 
6893089 
6901961 
6910815 
6919651 
6928469 
6937269 
6946052 
6954817 
6963564 


6972293 


6981005 
6989700 
6998377 
7007037 


7015680 
7024305 
7032914 


7041505 
7050089 
7058637 


7067178 


7075702 
7084 206 
7092700 
7101174 
7109631 
7118072 


7126497 


7134905 
7143298 
7151674 
7160033 
7168377 
7176705 
7185017 
7193313 
7201593 
7209857 


72181086 
7226339 
7234557 


7242739 


6876181 
688 5088 
6893977 
6902847 
6911699 
6920534 
6929350 
6938148 
6946929 
6955692 
6964438 
6973165 
6981876 
6990569 
6999244 
7007902 
7016543 
7025167 
1033774 
7042363 
7950936 
7059492 


7068031 
7076553 


7085059 
7093548 
7102020 
7110476 
7118915 


712732 


7135745 
7144136 
7132510 
7160869 
7169211 
7177537 
7185847 
7194142 
7202420 
7210683 
7218930 


7227162 


7235378 


2 


6877073 
6885978 
6894864 
6903733 
6912584 
6921416 
9930231 
6939027 
6947806 
6956 568 
6965311 
6974037 
6982746 
6991437 
7000111 
7008767 
7017406 
7026028 
7034633 


7043221 


7051792 
7060347 
7068884 
7077403 
7085908 
7094.396 
7102866 
7111321 
7119759 
7128180 
7136585 
7144974 
7153347 
7161703 


7170044 
7178369 


7186677 
7194970 
7203247 
7211508 
7219754 
7227984 
7236198 


7244397 


Artificial Numbers : Or; 


3 

6877964 
6886867 
6895752 
6924616 
691 3468 
6922298 
6931111 
6939906 
6948683 
6957443 
6966185 
6974909 
6983616 
6992305 
7000977 
70094532 


7018269 


7026890 
1035493 
7644079 
7052649 
7061201 
7069737 
7078256 
7086758 
1095244 
7103713 
7112165 
7120601 
7129021 
7137425 
7145812 
7154183 
7162538 
7170877 
7179200 
7187507 
7195799 
7204074 
7212334 
7220578 
7228806 
7237019 
7245216 


4 


6878855 
6887757 | 


6896640 


6905505 


6914352 
6923180 
6931991 
6940785 
6949560 
6958318 
6967058 
6975750 


6984485 | 
6993173 |, 
7001843 | 
7010496 | 


7019132 


7027751 


7036352 
7044937 


7053505 


7062055 
7070589 
7079107 
7087607 
7096091 
7104559 


7113010 | 
7121444 | 
7129062 | 
7138264 | 


7146650 


7153019 | 


7163373 
7171710 
7180032 
7188337 


7196627 
7204901 | 
7213159 
7221401 
7229628 
7237839 
7246035 


[ 


. 


7243578 


6879745 
6888645 
6897527 
6906390 
6915235 
6924062 


6932872 


6941663 
6950437 
6959193 
696793! 
6976652 
6985355 
6994941 
7002709 
7011361 
7019991 
7028612 
7037212 
7045793 
79054360 
7062910 
7071442 
7079957 
7088456 
7096939 
7105404 
7113854 
7122287 
7130703 
7139104 
7147488 
7155856 
7164207 
7172543 
7180863 
7189167 
7197455 
7205727 
7213984 
7222225 
7230450 
7238660 


 Logarithms (to 5309.) 


6 


6880637 
6889535 
6898414 
6907275 
6916119 
6924944 
6933752 
6942541 
6951313 
6960067 
6968804. 
6977523 
6986224 
6994908 
7003575 
7012225 
7020857 
7229472 
7038071 
7046652 
7055216 
7063764 
7072294 


7080808 


7089305 
7097786 
7106250 
7114698 
7122129 
7131544 
7139943 
7148325 
7156691 
7165042 
7173376 
7181694. 
7139996 
7198283 
7206554 
7214809 
7223048 
7231272 
7239480 
7247672 


7 
6881528 
6890423 


6899301 


6908161 
6917902 
6925826 
6934631 
694.3419 
6952189 
6950942 
6969676 
6978294 
6987093 
6995779 
7004441 
7013089 
7021719 
7070333 
7038929 
7047509 
7056072 
7064617 
7073146 
7081659 
7090154 
7098633 
7107096 
7115542 
7123971 
7132385 


7140782 


7149162 
7157527 
7165876 
7174208 
782525 
719082 

7199111 
7207380 
7215633 
7223871 
7232093 
7240300 


6882418 


6891312 
6990188 
6909cg45 
6917885 
6926707 
6935511 
6944297 
6953065 
6961816 
6970549 
6979264 


6996643 
7001307 
7013953 
7022582 
7031193 
7039788 
7048366 
7056927 
7065471 
7073998 
7082509 
7091003 
7099480 
7107941 
7116385 
7124813 
7133225 
7141620 
7150000 
7158363 
7166710 
7175041 
7183356 
7191655 
7199938 
7208206 
7216458 
7224694 
7232914 
7241120 
7249309 


6987963 


i. 
6883308 
0892209 
6901074 


6909930 | 


6918768 
6927588 
6935639 


6945174] 


6953941 
6962690 
0971421 


6980135 | 


6988831 
6997510 
7006172 
7014816 
1923444 
7032C54+ 
7040647 
7049223 
7057782 
7066324 
7074850 
7083359 
7091851 
7100327 
7108786 
7117229 
7125655 


7134065 


7142459 


7150837 r 


7159198 
7167544 
7175873 
7184186 
7192484 
7200766 


7209032 | 


7217282 
7225517 
7233736 
7241939 


7246854 


7248491 


7250127 


2 


7250945 
7259116 
7267272 
7275413 
7283538 
7291648 
7299743 
7307823 
7315888 
7323938 
7331973 
7339993 
7347998 
7355989 
7363965 
7371926 
7379873 
7387806 
7395723 
7403627 
7411516 


| 7419391 


7427251 
7435098 


1 7442930 


7450748 
7458552 
7466342 
7474118 
7481880 
7489629 
7497363 
7505087 
7312791 
7520484 
7528164 


7535831 


7543483 
7551123 


7558749 


7566 361 
7573960 


7581546 


7589119 


Arntiheial 


7251763 


1259933 
7268087 
7276226 
7284349 
7292458 


7300551 


73086 30 


7316693 


7324749 
7332775 
7340794 
7348798 
7356787 
7364762 
7372722 
7380667 
7388598 
7396514 
7404416 
7412304 
7420177 
7428037 
7435881 
7443712 
7451529 
7459332 
7467120 
7474895 
7482656 
7490403 
7498136 
7505855 
7513561 
7521253 
7528932 
7536596 
7544248 
7551886 


7559510 


7567122 


7574719 
7582304 
7589875 | 


2 


Aol wo 
72 

— 
7277039 
7285161 
7293268 
7301 360 
7309437 
7317499 
7325 546 
7332578 
1341595 
7349598 
7357585 
7365558 
7373517 
7381461 
7389390 
7397305 
7405206 
7413092 
7420964 
7428822 
7436665 
1444495 
7452310 
7460111 
7467898 
7475672 
7483431 


7491177 


7498908 
7506626 
7514331 
7522022 
7529699 
7537362 
7545012 
7552049 
7560279 
7567882 


75725479 


7583062 
75906 32 


| 


Numbers: Or; 


3 
7253398 
7261565 
7269716 
7277852 
7285972 


7294078 


7302168 


7310244 
7318304 
7326350 
7334380 
7342390 
7350397 
7358383 
7366355 
7374312 
7382254 
7390182 
7398096 
7405995 
7413880 
7421750 
7429607 
7437449 


| 7445277 


7453091 
7460890 


7468676 
7476448 
7484206 
7491950 
7499681 
7507398 
7515100 
7522790 
7530466 


7538128 


7345777 
7553412 
7561034 
7568642 
7570237 
7583819 
7591388 


| 


4 
7254215 
7202380 
7270531 
7278664 


7286784 


7294888 


7302977 
7311051 


7319109 
73271527 
7335182 
7343197 
7351196 
7359181 
7367151 
7375107 
7383048 
7399974 
7398886 
7406784 
7414668 
7422537 
7430392 
7438232 
7446059 
7453871 
7461670 
7469454 
7477225 
7484981 
7492724 
7500453 
7508168 
7515870 
7523558 
7531232 
7538893 
7546541 
7554178 
7561795 
756 9402 
7576996 
7584577 
7592144 


— 


| 


* 


5 
7255933 
7263196 | 7 
7271344 | 
7279477 
7287595 
7295697 
7303785 
7311857 
7319914 | 
7327957 
7335985 
7343997 
7351995 
7359979 


7367948 


7375902 
7383841 
7391766 
7399677 
7407573 
7415455 
7423323 
7431176 


| 7439015 


7446841 
7454652 
7462449 
7470232 


| 7478001 
| 7485756 


7493498 
7501225 
7508939 
7516639 


7531999 
7539659 
7547305 
7554937 
7562556 
7570162 
7577755 
7585334 


7592900 


7312663 


7524326 


7593656 


e b 9749) 


| 

t 

20401 2 
7272158 
7280290 
7288406 
7296506 
7394593 


7320719 
7328760 
7336787 
7344798 


7352794 


7369776 
7368744 
7376696 
7384634 
7392558 
7400467 
7408362 
7416283 
7424109 
7431961 
7439799 
7447622 | 


7455432 
749 3228 | 
74710cd9 | 
7478777 
7486531 
7494271 
7521997 
7509710 
7517409 
7525094 
7532766 
7540424 
7548069 
7535700 
7563318 
7570922 
7578513 
7586091 


s 2 
7256667 
7264827 
7272972 


7281101 


7289210 
7297316 
7305400 
7313470 


7321524 
7329564 
7337588 


7345598 
7353593 
7361574 
7369549 


7377491 
7385427 


7393350 
7401257 
7409151 
7417030 
7424895 
7432745 
7440582 
7445404 
7456212 
7464006 
7471787 
7479553 
7487306 
7495044. 
7502769 
7510480 
7518178 
7525862 
7533532 
7541189 
7548832 
7556462 
7564079 
7571682 
7579272 
7586848 
7594412 


7257483 
726 564.2 4 


7273786 


7281914 
7290027 
7298125 
73062C8 
7314276 
7322329 
7330307 
7338390 
7346398 
7354392 
7362371 
7370335 
7378285 


7356220 


739414 


7402047 


7409939 
7417817 
7425980 
7433530 
7441365 

7449187 
7288955 


7464785 


7472564 
7480329 
7488080 
7495817 
7503541 


7511251 


7518947 
7526629 
7534298 
754195 
75495 
7557224 
7564840 
7572441 
7580030 
7587605 


2595168 


9 


7258300 
7266457 
7274599 


7282726 
7290838 


7298934 
7307015 
7315082 
71323133 
7331170 
7339191 
7347198 
7355191 
7363168 
7371131 


7379079 


7387013 
7394932 
7402837 
7410728 
7418604 
7426466 
7434314 
7442147 
7449967 
7457772 


7465564 


7473341 
74S1105 
7488854 
7496590 


750412 


7512021 
7519716 
7527397 
7535065 
7542719 
7550359 
7557987 
7555600 
7573201 
7580788 
7588362 


7595923 ] 


̃ꝗäͤ( 


| 


— 


0 
7596678 
7604225 
7611758 


7619278 


7626786 
7634280 
7641761 
7549230 


7656680 
17664128 


7671559 
7678976 
7686381 
7093773 
7701153 
7708520 
7715875 
7723217 
7730547 
7737864 
7745170 
7752463 
7139743 
7767012 
7774268 
7781513 
7788745 
7795965 
7803173 
7210269 
7817554 
7824726 
7831887 
7839036 
7846173 
7853298 
7860412 
7867514. 
7874605 
7881684. 


7888751 


7895807 
7902852 
7909885 


Artificial Numbers: Or, 


1597434 
7604979 
7612511 
7620030 
7627536 
7635029 
7542509 
7649976 
7657430 
7664872 
7672301 
7679717 
7687121 
7694512 


7709256 
7716610 
7723951 
7731279 
7738596 
7745899 
7753191 
7700471 
7767738 
7774993 
7782236 
7789467 
7796686 
7803893 
7811088 
7818272 
7825443 
7832602 
7839750 
7846886 
7854010 
7861123 
7868224 
7875313 
7882391 
7889457 
7896512 
7903555 


7701 890 


79.0587 


2 


7598189 


7605733 
7613263 
7620781 
7628286 
7935777 
7643256 
7650722 
7658175 
7665616 
7673043 
76 80458 
7687860 
7695250 
7702627 
7709992 
7717344 
7724584 
7732011 
7739326 
7746629 
7753920 
7791198 
7768464 
7775718 
7782960 
7790190 
7797408 
780461 3 
7811807 
7818989 
7826159 
7833318 
7840464. 
784.7599 


7854722 
7861833 


7868933 
7876021 
7883098 
7890163 


7897217 


7904259 
O91 1290 


5 


7598944 


7609486 
7614016 
7021532 
7629035 


* 


76 36526 


7644003 
7651468 
76 58920 


7666359 


7673785 
7681199 
7688500 


7695988 


7703364 
7710728 
7718079 
7725417 
7732743 
7740057 
7147359 
7754648 
7761925 
77691 90 
7776443 
7783983 
7790912 
7798129 
7805333 
7812526 
7819707 
7826876 
7834033 
7841178 
7848312 
7855434 
7862544 
7869643 
7876730 
7882805 
7890869 
7897922 
7904963 


7911992 


4 
7599699 
— 
7614708 
7622283 
7629785 
7637274 
7644750 
7652214 


76 59664 
7667102 | 


7674527 
7681940 


7689339- 


7696727 


774 


7711463 
7718813 
7720150 
7733475 
7749788 
7748088 
7755376 
7762652 
7769916 
7777167 
7784407 
7791634. 


7798850 


7806053 
7613245 


7820424 
7827592 | 


7834748 
7841892 
7849024 
7855145 
7863254 
7870352 
7877438. 
7884512 
7891575 
78986 25 
7905666 
7912695 


Logarithms (to 6189.) - 
6 0 


| Natural 5 7 9... 


— = 


7600453 
7607993 


7615520 


7623034 


7630534 


7638022 
7645497 


7652959 


7660409 
7667845 
7675269 
7682680 
7690079 
7697465 
7704 838 
7712199 
17719547 
7726884 
7734207 
7741519 
7748318 


7756104 | 


7753379 
7770642 
7777892 
7785130 
7792356 
7799571 
7806773 
7813963 
7821141 
7828308 
7835463 
7842606 
7849737 
7856857 
7863965 
7871061 
7878146 
7885219 
7892281 
7899331 

7906370 


2.2227 


7601208 


7608746 


7616272 
7623784 
7631284 
7638770 
7646244 
7653705 
7661153 


7668588 


76760rt 
7683421 
7690818 
7598203 
7705575 
7712934 
7720282 
77276 16 
7734939 
7742249 
7749547 
7756832 


7764106 


7771367 
7778616 
7785853 
7793078 
7800291 
7807492 
7814681 
7821859 
7829024 
7836 178 


7843319 
7850450 


7857568 
7864675 
7871770 
7878853 
7885926 
7892986 


7960035 
7997073, 


7914099 


7601962 
7609500 


7617024 
7624535 
7632033 
7639518 
7646991 
7654450 
7661897 
7669331 
7676752 
7684161 
7691557 
7698940 
7706311 
7713670 
7721016 
7728349 
7735670 
1742979 
7750276 
7757560 
7764833 
7772093 
7779340 
7786576 
7793800 
7801012 
7808212 
781540 
7822576 
7829740 
7836892 
7844033 
7851162 


7858279 


7865385 
7872479 
7879561 
7886632 
7893691 


7900739 


7997776 
7914801 


7602717 
7510253 


7617775. 
7626035 


7625285 
7632782 
7640266 


7647737 
7555195 


7662641 


7670074. 


7677494 


7684901 


7692296 
7699678 
7707048 
7714405 
7721750 
7729082 
7736402 
7743710 


7751005 
7758288 


7765559 
7772818 
7780065 
7787299 
7794522 
7801732 
7808931 
7816118 
7823293 
7830456 
7837607 
7844746 
7851874 
7858990 
7866095 
7873188 
7880269 
7887339 
7894397 
7901444 
7908479 


7915503 


760347 


76110051 


76185271 


7633531 
7641014 
7648484 
7655941 
7663385 
7670816 


7678235 


7685641 
7693035 
7700416 
7707784 
7715140 | 
7722483 
7729814 
7737133 
7744440 
7751734 
7759016 


7766286 


7773543 
7780789 
7788022 
1795243] 
7802453 
7809650 | 
7816836 
7824010 
7831171 
7838321 


| 7845460 


7852586 
7859701. 
7866805 
7873896 
7880976 
7888045 
7895102 
7902148 
7909182 


1620 
Pt. | 203J 


Rr 


0 


umbers. ö 


O 


791 
7923917 
7930916 
7937994 
7944880 
7951845 
7958800 
7955743 
7972675 | 
7979596 
79865c6 
7993405 
| 8000294. 
8007171 
8014037 
8020893 


5: 8027737 


8034571 
8041394 
8048207 


8061800 | 
8068580 
8075350 
8082110 
8088859 


8095597 
| 8109043 


8122447 
8129134 
1] 8135810 
8142476 
8149132 
8155777 
8162413 
8169038 
8175654 
8182259 
8188854 
9195439 


| 8055009, 


8102325 


8115750 


8202015 
8208580 | © 


7917608 
7924617 
253675 
7938602 


W 


7952542 


7966437 
7973368 
7980288 
7987197 
294097 
8000982 
807875 
8014723 
8021 578 
8028421 
8035254 
8042076 
8048887 
8055688 
8062478 
8069258 
| 8076027 
8082785 
8089533 
8096270 
8102997 
8109714 


— — 


8123116 
8129802 


8136477 
8143142 
8149797 
18156441 
8163076 
816970 


7945578: 
7959495 


8116420 


ef u Of; 
e N : 


7918309 


1932314 
1939300 
7946274 
7953238 
7960190 
7967131 
7974060 
7980979 
7987887 
7994784 
8001670 
8008545 
8015409 
8022262 
8029105 
8035937 
8042758 
8049568 
8056368 
8063157 
8069935 
8076703 
8083460 
8090207 
8096944 
8103670 | 
8110385 
8117090 
8123785 
8130490 
8137144 
8143808 
8150462 
8157105 
8163739 
8170362 


7925318 


3 


7919011 
7926018 
7933014 
7939998 
7946971 
7953933 
7560884 
7967824 
7974753 


7988577 | 
1993473 
8002358 
8009232 
| 8016095 
8022947 
8029789 
| 80366 19 
8043439 
8050248 
8057047 
8063835 
8070612 
8077379 
8084136 
8090881 
80976 17 
8104342 
28111056 
8117760 
372444 
813113 

8137811 
8144474 
8151127 
8157769 
8164402 
8171024 
8177636 
8184239 
8190831 
8197413 

6293387 


4 


29581671 


7919712 
2920718 


7954629 


7968517 
7975445 
7982362 
7982267 
7996162 
8003046 
8009919 
8016781 
8023632 


8037302 
8044121 


8064513 
8071290 
8078055 
8084811 
8091555 
8098290 
8105013 


8118430 
8125123 
8131805 


8145140 
8151791 
8158433 
8165064 
8171686 
8178297 
8184898 
8191489 
8198071 
8204642 


—.—4.— 


7933712] 
7942696 |. 
7947668 


7961578 


8050929 
8057726 


8138478 | 


8030472 


8111727 þ 


8211203. 


$ 4 


| 7920413 


7927418 
7934411 
7941394 


| 7948365 


7955324 
7962273 
7969211 


7976137 


7983053 
7989957 
7996851 
8003734 


8010605 
8017466 


8024316 


| 8031156 

8037984 
1 8044802 
8051609 
8058405 
18065191 
8071967 
48078731 
8085485 
18092229 
8098962 


8105685 


18112398 


81T9100 
8125792 
8132473 
8139144 
8145805 
8152456 
8159096 
8165727 
8172347 
8178958 
8185558 
8192146 


8198728 
8205298 


8211859 


7921114 
7928118 
7935110 
7942091 
7949061 
7956020 
7962967 
7969904 
7976829 
7983744 


7990647 
7997740 


8004421 
8911292 
8018152 
8025001 
8031839 


803 8656. 
8045463 | 


805 2289 


8059085. 
8065869 
8072643. 
$0794.07 
8086 160 
8092903 3 


8099635 


8106357 


8113068 
8119769 
8126460 
8133141 
8139811 
8146471 
8153120 
8159760 
8166389 
817300 
8179618 


8186217 


8192806 


8199386 
8205955 


8212514 


* Lagarithms (46 6629.) 
- 6 


7 


7921815 
7928817 
7935809 
7942789 
1949757 
7956715 
7963662 
7970597 
1977521 
7984435 
7991337 


799822817 


8005109 
8011978 
8018837 
8025685 
8032522 


8039348 
8046 164 


8052969 
8059763 
8066547 
80723320 


8080083 
8086835 


8093577 


8100308 8 


8107029 
8113739 | 
8120439 


8127129 
8133808 


8140477 
8147136 
8153785 
8160423 
8167052 
8173670 
8180278 
8186877 
8193465 
9200043 
8206611 
8213170 


7922516 
7929517 
7936507 
7 94.34.86 
1950454 
1957410 
7954356 
7971290 
7978213 
7985125 
7992027 


8107700 


8114409 
8121108 


8127797 
8134475 
8141144 


8147801 
8154449 
8161087 
8167714 
8174331 
8180939 
8187536 
8194123 
8200700 
8207268 
8213825 


| {1-3 


7923216 


7930217 


7937205 
7944133 


7951150 
7958105 


7965050 
7971983 
7978905 


7985816 


7992716 


7999905 


8006484 
3013351 


8020208 


8027053 


5 8033888 


8121778 


8128465 
8135143 
8141810 
8148467 
8155113 
8161750, 
8168376. 
8174993 


8181599 
8188195 


8194781 
8201358 
8207924 


| 8214480 


Rr 2 


| 


' 


' 


| 


[614g] 


c 
N 


4 


he ©, 
8215135 


| 8221681 


8228216 


8234742 


8241258 
8247765 
8254261 
8260748 
8267225 
8273693 
8280151 
8286599 
8293038 
8299467 


8305887 
8312297 
8318698 
8325089 


8331471 
8337844 
8344207 
8350561 


8356906 
8363241 


8369567 


8375884 


8382192 
8388491 
8394780 


8401061 


8407332 


8413595 


8419848 
8426092 
8432328 
8438554 
8444772 


8450980 
8457180 
8463371 


8469553 
8475727 


8481891 
8488047 


, 


F 


— 


[ 


) 


| 


8215790 
8222335 
8228869 
8235394 
8241909 
8248415 
8254919 
8261396 
8267872 
8274339 
8280796 
8287243 
8293681 
8300109 
8306 528 
8312937 
8319337 
8325728 
8332109 
8338480 
8344843 
8351195 
8357540 
8363874 
83701 99 


8376516 


8382822 
83891 20 
8395409 
8401688 
8407959 
8414220 


8420473 
8426716 
8432951 
8439176 


8445293 
8451601 


8457800 
8463990 


8470171 
8476343 
8482507 


8488662 


2 © 
8216445 


8222989 
8229522 


8236046 


8242560 


| 


8249065 
8255559 
8262044 
8268519 
8274985 
8281441 
8287887 
8294324 
8300752 
8307169 
8313578 
8319977 
83 26 366 
8332746 
8339117 
8345479 
8351831 
8358174 
8364507 
8370832 
8377147 
8383453 


8389750 


8396037 
8402316 
8408585 
8414846 
8421098 
8427340 
8433574 
8439798 
8446014 
8452221 
8458419 
8464608 
8470789 
8476960 


8483122 


8489277 


Artificial Numbers: Or, 


| 


3 
8217100 
8223643 


8230175 
8236698 


8243211 
8249715 
8256208 
8262692 
8269166 
8275631 
8282086 
8288532 
8294967 
8301294 
8307811 


8314218 


8320616 
8327005 
8333384 
8339754 
8346114 
8352465 
8358807 
8365140 


8371463 


8377778 
8384083 
8390379 
8396666 
8402943 
8409212 
8415472 
8421722 
8427964 
8434197 
8440420 


8446635 


8452841 
8455038 
8465227 


8471406 


8477577 
8483739 


8489892 


3 
8217755; 
8224296 
8230828 


8237350 


8243862 
8250364 
8256857 


8263340 


8269813 


8276277 
8282731 
8289176 
8295611 


8302036 | 
2308452 | 


8314858 
8321255 


8327643 


8334021 


8340390 
8346750 
8353100 
8359441 


8365773 
8372095 


8378409 
8384713 
8391008 
8397274 
8403571 


8409838 
8416097 
8422347 
8428588 


8434819 
8441042 
8447256 
8453461 


8459658 
846 5845 


8472024 
8478193 


8484355 
8490507 


n N 


[ 


- 


9 * * 
' e 


P 


8218409 


8224950 
8231481 
8238002 
8244513 


8251014 
8257506 
8262988 


| 8270460 
8276923 


8283376 
8289820 
8296254. 


8302678 


8309093 
8315499 
8321895 
8328281 
8334659 
8341027 
8347385 


84 8353735 


* 


8360075 
8366405 
8372727 
8379039 


8385343 


8391637 


8397922 


8404198 
8410465 
8416722 
8422971 
8429211 
8435442 
8441664 
8447877 


8454081 


8460277 


8466463 


8472641 
8478810 


8484970 


8491122 


8219064 
8225603 
8232133 
8238653 
8245163 
8251664 
8258154 
8264635 
8271107 
8277569 
8284021 
8290463 
8296896 
8303320 
8309734 
8316139 
8322534 
8328919 
8335296 
8341663 
8348021 
8354369 
8360708 
8367038 
8373359 
8379670 
8385973 
8392266 
83985 50 


8404825 
| 8411091 
8417348 
8423596 
8429735 
8436065 
8442286 
8448498 
8454701 
8460896 
8467081 
8473258 
8479426 
8485586 


8491736 


7. 
8219718 
8226257 
9222786 
8239305 
9245814 
8252313 
8258803 
8265283 
8271753 
8278214 
8284665 
8291107 


8297539 


8303962 
8310375 
8316778 
8323173 
8329558 
8335933 
8342299 
83486 56 
8355003 
8391341 
8367670 
8373990 
8380301 
8386602 
8392895 
8399178 
8405452 
8411717 
8417973 
8424220 
8430458 
8436687 


8442907 


8449119 
8455321 
8461515 
8467700 
8473876 
8480043 
8486201 
8492351 


8220372 


8226910 
8233438 
8239956 
8246464 
8252963 
8259451 
8255931 
8272400 
8278860 
8285310 
8291751 
8298182 
8304603 
8311016 
8317418 
8323812 
8330195 
8336570 
8342937 
8349291 
8355638 
8361975 
8368303 
8374622 
8380931 
8387232 
8393523 
8399806 
8406079 
8412343 
8418598 
8424844 
8431081 
8437310 
8443529 
8449739 
8455941 
8462134 
8468318 
8474493 
840c659 
8486817 


8492965 | 8493580 


$i) 

8221027 
8227563 
8234090 
8240607 
8247114 
8253612 
8260100 
8266578 
8273046 
8279505 
8285955 
8292394 
8298824 
8305245 
8311656 
8318058 
8324450 
8330833 
8337207 
8343571 
8349926 
8356272 
8362608 
8368935 
8375253 
8381562 
8387861 
8394152 
8400433 
8406706 
8412969 
8419223 
8425468 
8431705 
8437932 
8444150 
8450360 
8456561 
8462752 
8468935 
8475110 
8481275 
8487432 


—_ 


0 


8524800 
8530895 
8536982 
85430 
8549130 
8555192 
8561244 
18567289 
8573325 
8579353 
| 8585372 

8591382 
8597386 
8603380 
| 8609366 
8615344 
| 8621314 
8627275 
8633229 
8639174 
8645111 
8651040 
| 8656961 : 
8662873 
8668778 
| 8674675 + 
8680564 
8686444 
8692317 
8698182 
8704039 
; 8709888 4 
8715729 
8721563 
8727388 
8733206 


8494194 


18500333 
8506462 
8512583 
18518696 


8739016 


8744818 
> 8750613 


8 1e o, 


844808 


8500946 
8507075 
8513195 
8519307 
8525410 
8531504 
8537590 
8543668 
3549737 
8555797 
8561849 
8567893 
8573928 
8579955 
8985973 
8591984 
8597985 
8603979 
8609964 - 
8615941 
8621910 
8627871 
8633823 
8639768: 
8645704 
86516323 
8657552 
8663464. 
8669368 
8675264 
8681152 
8687032 
8692904 
8698768 
8704624 
8719473 
8716313 
8722146 


8727970 


8733788 


8739597 
8745398 
8751492 


8501559 


8658144 


2 
8495423 


8507687 
851 3807 
8519917 
8525020 
8532113 
8538198 
8544275 
8550343 
8556403 
8552454 
8568497 
8574531 
8580557 
8586575 
8592584 | 
8598585 
8604578 
8610562 
8616539 
8622507 
8628467 
8634418 
8640362 
8646297 
8552225 


8664055 
8669958 
8675853 
8681740 
8687620 
8693491 
8699354 
8705 209 


8711057 


8715897 


8722726 


ö 
| 


8725552 


873436 


8740177 
8745978 


8751771- 


3 


8496037 
8502172 
8508 300 
85 14418 
8520528 
8526629 
8532722 
8538806 
8544882 
8559949 
8557008 
8563059 
8569101 
8575134 
B581159 
8587176 
8593185 
8599185 
8605177 
8611160 
8617136 
8623103 
8629062 
8635013 
8640956 ? 
86468 90 
8652817 : 
8658735 : 
8664646 
8670548 
8676442 
8682329 
8688207 
8694077 
8699940 + 
8705795 
8711641 » 
8717480 
873311 
8729134 
8734950 
8740757 
8746557 


4 
8496651 
8502786 
8508912 | 
8515030 
8521129 
8527239 
8533331 
8539414 
3777755 
8551556 
8557614 | 
8563663 
8569704 
8575737 
8581761 
8587777 
8593785 
8599784 | 
8605776 
8611758 
8617733 | 
8623699 | 
8629658 | 
8635608 
8641550 
8647483 
8653409 
8659327 
8665236 
8671138 


8677031 


8682917 
86 88794 
8694664 
87005 26 
8706380 
8712226 
8718064 
8723894 
8729715 
6735531 
8741338 
8747137 


8752349 | 8752928 | 


| 


1 — 
Numbers 


N 


8497264 
3553399 
8509524 
8515541 
8521749 
8527849 
3728572 
354002 
8546096 
8552162 
8558219 
856426 
8570308 
8576340 


8582363 
8588379 


8594385 
8600384 
8606374 
8612356 
8618330 
8624296 
8630253 
85 36202 
8642143 
8648076 
8654001 
86 59918 
8665827 
8671728 
8677620 
8653505 
8689382 
8695251 
8701112 
87c6 565 
3712810 
8718647 
8724476 
873029 
8736112 
8741918 
6747716 


_ | 8753597 


Tagarithms (to 7509.) 


6 


8497878 
8504011 
8510136 
8516252 
8522359 
8528458 
8534548 
8540630 
8546703 
8552768 
8558824 


818504872 


8570912 
8576943 
8582985 
8588980 
85 94986 
8600983 
8606973 
8612954 
8618927 
86 24892 
8530848 
8636797 
8642737 
8648669 
8654593 
8660509 
8666417 
8672317 
8678209 
8684093 
| 8689969 
8695837 
8701697 
8707549 
8713394 
8719230 
8725959 


8 8730880 


8736693 
9742498 
8748296 


8754086 


7 
8498492 
850462 
85 1074 
8516863 
8522970 
8529068 
8535157 
8541238 


8553374 
8569429 
8555476 
8571515 
8577545 
8583567 
8589581 
8595 586 
8601583 
8607571 
8613552 
8019524 
8625488 
8631443 
8637391 
8643331 
8649262 
8655185 
866 loo 
8667008 
8672907 
8678798 
8684681 
8690556 
8696423 
8702283 
8708134 
8713978 
8719814 
8725641 
8731461 
8737274 
8743078 
8748875 


8754664 


8547310 


8 
| 8499106 
8505237 
8511360 
8517474 
8523580 
8529677 
8535765 
8541843 
8547917 
8553980 
8560035 
8566081 
8572118 
8578148 
8584169 
8590181 
8596186 
8602182 
8608170 
8614149 
8620120 
8626084 
8632039 
8637985 
8643924 
8649855 
8655777 
8661691 
8667598 
8673490 
8679387 
8685269 
8691143 
8697010 
8702868 
8708719 
8714562 
8720397 
8726224 
8732043 
8737855 
87435 58 
8748454 


| 8755243 


9 
8499719 


8505830 
8511972 


8524190 
8530286 
8536374 
8542453 
8548524 
8554585 
8 560640 
8566685 
8572722 
8578750 
8584770 
8590782 
8596786 
225 
60876 
8614747 
8620717 
8626679 
87 32634 
8638580 
8044517 
86 5044-7 
86 56369 
8662282 
8668188 
| 8674086 


7 


79975 | 
$535857] 
8691730 


869759 
| 8703454 
8709304. 
9715146 
8720989 
872680 
97 32625 


8738435 


8744238 
8750034 


858085 


— 


0 


8755921 


- —_————————_ 4 


Artificial Numbers: Or; 
„ | 
8756978 | 8757556 
8762755 | 8763333 


— 


inn 
8758712 
8764488 


0 


8756399 
8762178 


3 
8758134 
8763911 


8813847 
8819550 


2 


8757950 


8799959 
8796692 


8836614 


8876 173 
8881795 


8893017 


8904210 
8909796 
18915375 
8920946 
8926510 
8932068 


1 8948697 
8954225 
8959747 


8773713 
8779469 
8785218 


8802418 
8808136 


8825245 
8830934 


8842288 
8847954 
8853612 
8859263 
8864907 
8870544 


8887410 
8898617 


8937618 
8943161 


896 5262 
8978770 
8976271 
8981765 
8987252 
8992732 


8998205 


87685 26 


8774289 
8780045 


8785792 


8791532 


8797265 
8802990 
8808707 


8814417 


8820120 
8825815 
8831502 
8837182 
8842855 
8848520 
8854178 
8859828 
886 5471 
8871107 
8876736 
8882357 
8887971 
8893577 
8899177 


— 


8904769 


8910354 
8915932 
8921503 
8927066 
8932623 
8938172 
8943715 
8949250 
8954778 
8980299 
8965813 
8971320 
8976821 


8982314 


8987800 
8992279 


8769103 
8774865 
8780620 
8786367 
8792106 
8797838 
8803562 
8809279 
8814988 
8820689 
8826384 
883 2070 
8837750 
8843421 
8849085 
5854743 
8860293 
8866035 
8871670 
8877298 
8882918 
8888532 


8894138 


8899736 
8905328 
89IC912 
8916489 
8922059 


8937622 


8933178 
8938727 
8944268 
8949803 
8955330 
89608 51 
8966364 
8971871 
89772370 
8982863 
8988348 
8993827 


87696 80 


8775441 


8781195 
8786941 
8792680 
8798411 
8804134 
8809350 
8815558 
8821259 
8826953 
8332639 
8838317 
8843988 
8849652 
8855308 
8860957 
8866599 
8872233 


8877860 


8883480 
8889093 
8894698 
8900296 
8905887 
8911470 
8917047 
8922616 
8928 178 
8933733 
8939281 
8944822 
8950356 
8955883 
8961403 
8966915 
8972421 
8977920 
8983412 
8988897 


8994377 


8781770 
8787515 


8804706 
8310421 | 


| 8895258 


8779256 | 


8776017 


$793253 
8798983 


8816129 


8821829 


8827522 
883 3207 


88388851 


8844555 


8850218 


8855874 


88615221 
8867163 


8872796 


88784231 


8884042 
8889653 


8900855 


8906445 


8912028 


8917604 | 


8923173 


8928734 


8934288 


8939836 


8945376 


8950909 | 
8950435] 


8961954 


8987466] 


8972971 


8978459 
8983960 
8989445 
8994922 


LS 


* 


8998752 


8999299 


$999846 


9000392 


_ 


1 


3 


8759290 


8765065 
8770833 
8776592 
8732345 
8788089 
8793826 
8799556 
8805278 
8810992 


$833775 
8839452 
8845122 
8850784 
8856439 
8866086 
8867726 
8873259 

8878985 


8895818 
8901415 
8907004 
8912586 
8918161 
8923729 
8929290 
8934843 
8940390 
8945929 
8951462 
8956987 
8962506 
8968017 
8973521 
897901 9 
8984509 
8989993 
8995469 


8884603. 
8890214 


8816699 
18822398 
| 8828090 


9000939 | 


Lagarithnu (to 7949.) 


1 


8759868 
8765642 
8771409 
8777168 
8782919 
8788663 
8794400 
8800128 
8805850 
8811563 
8817269 
8822968 
8828659 
8824345 
8840019 
8845688 
8851350 
8857004 
8862651 
8868290 
8873922 
8879547 
8885 165 
8890775 
8896378 
8901 974 
8907562 
8913144 
8918718 


8929846 
8935398 
8940944 
8946483 
895 2015 
8957539 
8963057 
8968568 
8974071 
8979568 
898 5058 
8990541 
8996017 


9901486 


8924285 


—— 


7 
8760445 
8766219 
8771985 
8777743 
8783494 
8789237 
8794973 
8800701 
8806421 
8812134 
8817840 

8823537 
8829228 
8834911 
8840586 
8845255 
8851915 
8857569 
8863215 
8868854 
8874485 
8880109 
8885726 
8891336 
8896935 
8902533 
8908121 
8913702 
8919275 
8924842 
8930401 
8935953 
8941498 
8947037 
8952567 
8958092 
8963608 
8969118 
8974621 
8980117 


8991089 
8996 564 


| 9002032 


$985606 


-8761023 
8756796 


8784069 
8789811 
8795546 
8801273 
8806 993 
8812705 
8818410 
8824107 
8829797 
8835479 
8841154 
8846821 
8852481 
8858134 
8863779 
8869417 
8875048 
8880671 
8886287 
8891896 
8897498 
8903092 
8908679 
8914259 
8919832 
8925398 
8930957 
8936 508 
8942053 
8947 590 
8953120 
8958644 
| 2964160 
8969659 
8975171 
8980667 
8986155 


8997111 


9002579 | 


8772561 
8778319 


9 
8761601 
8767373 
8773137 
8778894 
8784643 
8790385 
8796119 
$801 846 
8807564 
881 3276 
8818980 
9824570 
8830365 
8836047 
884172 
8847387 
8853047 
8858699 
8863343 
8869980 
8875510 
8881233 
8886848 
8892457 
8898058 
8903651 
8909238 
8914817 
8920389 
8925954 
8931512 
8937063 
8942607 
894843 
8953673 
8959195 
8964711 


| 


8970219} 


8973721 
8981216 


8986 703 


8991636 8992184 


8997658 


9003125 


_—_— — 


. 


Artificial Numbers : Or, 
| Natural | O I 2 3 | 4 


Numbers. 


— 


795 
796 


9003671 


9009131 
9014583 
9020029 
9025468 
9030900 
9036325 
9041744 
9047155 
9952560 
9057960 
9063351 
9068735 
9274114 
9079485 
9084850 
9090209 
9095560 
9100905 
9106244 
9111576 
9116902 
9122220 
9127533 
9132839 
9138139 
9143432 


| 9148718 
-| 9153998. 


9159272 


9164539 


9169800 
9175055 


| 9180303 


9185545 
9190781 
9196010 
9201233 
92064 50 
9211661 


9216865 
9222063 


9227255 
9232440 


9004218 
9009676 


9015128 


9020573 
9926011 
9031443 
9036867 
9042285 
9947696 
9053101 
9058498 
9063889 
9269273 
9074651 
9080022 
9085386 
9090744 
9096095 
9101440 
9105778 
9112109 
9117434 
9122752 
9128064 


9133369 


9138668 
9143961 
9149246 
9154526 
9159799 
9165066 
9170326 
9175580 
9180828 
9186069 
9191304 
9196533 
9201755 
9206971 
9212181 
9217385 
9222582 
9227773 
9232958 


9004764 
9010222 
9015673 

9021117 
9026555 
9031985 

9037409 
9042827 
9048237 
905364 

9059038 
90644 28 
9069812 
9075188 
9080559 
9085922 

9091279 
90966 30 
9101974. 
910731¹ 

9112642 
9117966 
9123234 
9128595 

9133899 
9139198 

9144489 
9149775 
9155054 
9160326 
9165592 
9170852 
9176105 

9181352 
9185593 

9191827 
9197955 
9202277 
9207493 
9212702 
9217905 
9223102 
9228292 


90053 10 


9010767 
9016218 
9021661 
9027098 
9032528 
9037951 


9043368 


9048778 
9054181 
9059577 


9064967 


9070350 
9075726 
908 1095 
9086458 
9091815 
9097165 
9102508 
9107844 
9113174 
9118498 
9123815 
9129126 
9134430 
9139727 
9145018 
9150303 
9155581 
9160853 
9166118 
9171378 
9176630 
9181877 
9187117 
9192350 
9197578 
9202799 
9208014 
9213222 
9218425 
9223621 
9228811 
9233995 


. 


9005856 
9011313 
9016762 


9022205 
9027641 


9033071 
9038493 


9043909 | 


$049318 


9054721 


9060116 
9065505 


9070887 


9076263 


9081632 


90869944 


9092350 
9097699 


9103042 
9108378 


9113707 | 


9119030 
9124346 
9129656 
9134960 
9140257 
9145747 


9150831 
9156109 


9161380 


9166545 


9171903 
9177155 
9182401 
9187640 
9192873 
9198100 


9203321 


9208535 
9213743 
9218945 


9224140 
9229330 
9234513 


„12 — = S a * 


— — *— 


— 


— 


9233477 


ö 


Natural 


INumbers 


4; 51 


9006 402 
9011858 
9017307 
9022749 
9028185 
9033613 
9039035 
904.4450 
9049859 
9055261 
9060655 
9066044 
9071425 
9076800 
9082169 
9087530 
9092885 
9098234 
9103576 
9108911 
9114240 


19119562 


9124878 
9130187 
9135490 
9140786 
9146076 
9151359 
9156636 
9161907 
9167171 
9172429 
9177680 
9182925 
9188164 
9193396 
9198623 
9203842 
9209056 
9214263 
9219465 
9224659 


9229848 


9235031 


9130717 


9006948 
9012403 
9017851 
9023293 
9028728 
9034156 
9039577 
9044992 
9050399 
9055800 
9061195 
9066582 
9071963 
9077337 
9082705 
9088066 
9993420 
9098768 
9104109 
9109444 
9114772 
9120094 
912540 


9136019 
9141315 
9146604 
9151887 
9157163 
9162433 
9167697 
9172954 
9178205 
9183449 
9188687 
9193919 
9199145 
9204364 
9209577 
9214784 
9219984 
9225179 


9230367 


Logarithms (. 
6 


— 


7 

9007494 
9012948 
9018396 
9023837 
9029271 
9034698 
9040119 
9045533 
9050940 
9056340 
9061 734 
9067121 
9072501 
9077874 
9083241 
9088602 
9993955 
992 
9104643 
9109977 
99115305 
9120626 
9125940 
9131248 
9136549 
9141844 
9147133 
9152415 
9157691 
9162960 
9168223 
9173479 
9178730 
9183973 
9189211 
9194442 
9199667 
9204886 
9210098 
9215304 
9220504 
9225698 
9230885 


9235549 


. 


8 


9236066 


o 8389.) 


8 


9008039 
9013493 
9018940 
9924381 
9029814 
9035241 
9040661 
9045073 
9051480 
9056880 
9062274 
9067659 
9073038 
9078411 
9083778 
9089137 
9094490 
9099837 
9105177 
9110510 
9115837 
9121157 
9126471 


9137079 
9142373 
9147661 
9152943 
9158218 
9163487 
9168749 
9174005 
9179254 
9184497 
9189734 
9194965 
9200189 
9205407 
9210619 
9215824 
9221024 
9226217 
9231404 


9236584 


9131778 


9 
9008585 


9024924 
9030357 
9035783 
9541202 
9046615 
9052020 
9057419 
90628 2 
9068197 
9073576 
907 8948 
9084314 
9089673 
9095025 


— 


9105710 
9111043 
9116369 
9121689 
9127002 
9132309 
9137609 
9142903 
9148190 
9153471 


9164013 
9169275 
9174530 
9179779 
9185021 
9190258 
9195488 
9200711 
9205929 
9211140 
9216245 
9221 543 
9226736 
9231922 


9214028] 
9019485 


9100371 


9158745 


— 


— 


9237102 


9 


7 2 


— A A. 4.4 7 — \ 


Natural 
Numbers. 


2 
9237620 
9242793 
9247900 
9252121 
9258276 
9263424 
9268567 
9273704 
9278834 
2283959 
9289977 
9294189 
9299296 
9304396 
93094 90 
9314579 
9319661 
9324738 
9329808 
9334873 
9339932 
— 
9350032 
9355073 
9360108 
9365137 
9370161 
2375179 
9380191 
9385197 


9390198 


9395193 
9400182 


9405165 


9415114 
9420081 
9425041 
9429996 


9439889 
9444827 
9449759 


9410142 


9434945 


| 


9454686 


9238137 
9243310 
9248476 
9253637 
9258791 


9263939 


9269081 
9274217 
9279347 
928447 1 
9289588 
9294700 
929980 
9304906 
9309999 
9315087 
9320169 
9325245 
9330315 
9335379 
93404 37 
9345489 
9350536 
9355576 
9360611 
9365640 
9370663 
9375680 


9380692 


9385697 
9390697 
9395692 
9400680 


9405663 


9410640 
9415611 
9420577 
9425537 
9430491 


Avtificial Numbers: Or, 


2 


9238655 
9243827 
9248993 
9254152 
9259306 
9264453 
9269595 
9274730 
9279859 


9284983 


9290100 
9295211 
9300316 
9305415 
9310508 
9315596 
9320677 
9325752 
9330822 
9335885 
9340943 
9345994 
9351040 
9356080 
9361114 
9366143 
9371165 
9376182 
9381193 
9386198 
9391197 
9396191 
9401179 
9406161 
9411137 
9416108 
9421073 
9426032 
9450986 
9434934 
9440877 
9445814 
9450745 


WH, 
9239172 
9244344 
9249509 
9254668 
9259821 
9264968 
9270109 
9275243 
9280372 
9285495 
9290611 
9295722 
9300826 
9305925 
9311017 
9316104. 
9321185 
9326259 
9331328 
9336391 
9341448 
2346499 
9351544 
9356584 
9361617 
9366645 
9371667 
9376683 
9381693 
9386698 
9391697 
93 96690 
9401677 
9406659 
9411635 
9416605 
9421569 
9426528 
9431481 


* 
9239690 
9244860 


9275757 


9296233 
9301336 
9306434 


9331835 
9336897 


9357087 


9387198 


9431976 


9446 800 
9451730 


92500251 
9255184 
9260336 
9265482 
9270622 


9280885 
9286007 
9291123] 


9311526 | 
93166121 
9321692 | 
9326767 | 


9341953 , 
9347004 | 
9352049 | 


9362120 
93671481 
9372169 
9377184 | 
| 9382194 | 


9392196 | 
9397189| 
9402176 
9407157] 
94127132 
94171011 
9422065 | 
9427024 | 


* * * 


| 9436923] 
9441865 


— x" 


25558 


— 


— 


3 


| 9240208 


9245377 
9250541 
9255599 
9260851 
9265995 
9271136 
9276270 
9281397 
9286518 
9291 634. 


| 9296743 


9301847 
9306944 
9312035 
9317121 
9322200 
9327274 
9332341 
9337403 
9342459 
9347509 
9352553 
9357591 
9362623 
9367650 
9372671 
9377686 
9382695 
9387698 
9392695 
9397688 
9402674 
9407654 
9412629 
9417598 
9422561 
9427519 
9432471 
9437418 
9442358 
9447294 
9452223 
7457147 


Logarithms (to 8829.) 


6 


9240724 
9245894 
9251057 
9256215 
9261366 
9266511 
9271650 
9276783 
9281909 
9287030 
9292145 
9297254 
9302357 
9307453 
2312544 


9322708 
9327781 
9332848 


9342964 
9348013 


9358095 
9363126 
9368152 
9373172 
9378187 
9383195 


9393195 


9403172 
9408152 
9413126 
9418095 
9423058 
9428015 
9432966 
9437912 
9442852 
9447787 
9452716 


9457639 


9317629 


9337909 


9353057 


9388198 
9398187 


7 


9241246 


9246410 
9251573 
9256730 
9261880 
9267025 
9272163 
9277296 
9282422 
9287542 
9292656 


9297764 


9302866 
9307963 
9313053 
9318137 


9323215 


9328288 


9333354 


9338415 
9343469 
9348518 
9353561 
9378598 
9363629 
9368655 
9373674 
9378688 
9383696 
9388698 
9393695 


9398685 
9403670 


9408650 
9413623 
9418591 
9423554 
9428510 
9433461 
943840 
9443345 
9448280 
9453208 
9458131 


8 


9241759 
9246927 
9252689 
9257245 
9262395 
9267539 
9272677 
9277808 
9282934 
9288054 
9293167 
9298275 
9303376 
9308472 
9313561 
9318645 
9323723 
9328795 
9333860 
2338920 
9343974 
9349022 
2354065 
9359101 
9364132 
9369157 
9374176 
9379189 
9384196 
9389198 
9394194 
9399184 
9404169 
9409147 
9414120 
9419088 
9424049 
9429005 
9433956 
9438900 
9443840 
9448773 
9453791 
9458623 


9 
9242276 
9247444 
9252605 
9257761 
$262910 
9268053 
9273190 


9278321 


9283446 
9288565 
9293678 
9298785 


9303886 | 


9308981 


9314070 | 


9319153 


9324.230 | 


9329301 
92334367 
9339426 
2344479 
9349527 
9354569 
9359605 
9364635 
9369659 
9374677 
9379690 
9384697 
9389698 
9394693 


93998683 


9404667 
9409645 
9414617 
9419584 
9424545 
9429501 


9434450 | 
9439395 


9444333 
9449266 
94 34193 
9459118 


— 


Artificial Numbers: Or, 
I 2 


I Natural 


0 


| 1 | | 3 4 | 


| 
: 
' 
1 
1 
i 
q 
4 


ꝶ6aA— CI CET We COPE 


94.59607 
9464523 
9469433 
9474337 
9479236 
9484130 
9489018 
9493900 
9498777 
9503649 
9508515 
9513375 
9518230 
9523080 
9527924 


9532763 
9527597 


9542425 
9547248 
9552065 
9556877 


93566486 
9571282 
9576073 
9580858 
9585639 
9590414 
9595184 
9599948 
9604708 
9609462 
9614211 
9618955 


| 9523693 


9628427 
9633155 
9637878 
9642596 
9647309 


| 9652017 


9656720 
9661417 


\ [9666110 


9561684 


| 9460099 
9465014 
9469923 


9479726 
7484617 
9489506 
9494388 
9499264 
9504135 
9509001 
9513861 
9518716 
9523567 
9528409 
9533247 
9538080 
9542908 
9547730 
9552547 
9557358 


9562165 
' 9566966 
i 9571761 
9576552 
9581337 
9586 H7 
9590891 
9595660 
9600425 
9605183 
9609937 
9614686 
9519429 
9624167 
9628900 
9633628 
9638350 
9643068 
9647780 
96 52488 
9657190 
| 966 +887 


9474827 


9450591 
| 9455505 
9470414 
9475317 
9480215 
9485108 
9489994 
9494876 
9499752 
9504622 
9509487 
9514347 
9519201 
9524049 
9528893 
9533730 
9538563 


9548212 
9553028 
9557839 
9562645 

9567445 
2572241 

9577030 
9581815 
9586594 
9591368 

9596137 
9600901 
9605659 

9610412 
9615160 
9619903 
9624640 
9629373 
9634120 
9638822 
9643539 
9648251 
9652958 

9657660 

9662355 


9667579 


9667048 


9543390 


9461082 
9465996 
9470905 
9475807 
9480705 
9485597 
9490483 
9495364 
9509239 


9509973 
9514832 
| 9519586 
9524534 
9529377 
| 9534214 
9539046 
9543872 
9548694 
9553510 
9558320 
9563125 
9567925 
9572720 
9577509 
9582293 
95 87072 
9591845 
9596614 
9601377 
9606135 
9610887 
9615635 
9620377 
9625114 
9629846 
9634573 
9539294 
9644011 
9648722 
9653428 
9658130 
9662826 


9667517 


9505109 


9461574 
9466487 
9471295 


9476297 | 


9481194 
9486085 
9490971 
9495852 


9500726 | 


9505595 


9510459 


9515318 
9520171 
9525018 


9529861 


9534697 
9539529 
9544355 
9549176 
9553991 
9558801 


9563605 


9568405 
9573199 


9577988 | 


9582771 
9587549 
9592322 
9597990 
9601853 
9606610 
9611362 
9616109 
9620851 
9625587 
9630319 
9635045 
9639766 
9644482 
9647193 
9653899 
9658599 
9663295 


* 


9667985 


” a 


Natural 
Numbers. 


5 
9462066 
9466978 
9471886 
9476787 
9481684 
9486574 
9491460 
9496330 
9501213 
9506082 
9510946 
9515803 
9520656 
9525503 
9539345 
9535181 
9540012 
9544837 
9549657 
95 54472 
9559282 


- 9564086 


9568885 
9573679 
9578466 
9583249 
9588027 
9592799 
9597567 
9602329 
9607086 
9611837 
9616 583 
9521325 
9626061 
9630792 
9635517 
9640238 
9644953 
9649664 
9654369 
9659069 
9663764 


9668454 


Logarithms (to 9269.) 
1 7 


9462557 
9467469 
9472376 
9477277 
9482173 
9487063 
9491948 
9496827 
9501701 
9506599 
9511432 
9516289 
9521141 
9525987 
9530828 
9535664 
9540494 
9545319 
9550139 
9554953 
9559762 
9564566 
9569364 
9574157 
9578945 
9583727 
9588505 
9593276 
9598043 
9602805 
9607561 
9612312 
9617058 
9621799 
9626534 
9631264 


9635990 


9640710 
9645425 
9650134 
9654839 
9659539 
9604233 
9668923 


9463048 
9467960 
9472866 
5477767 
9482662 
9487552 
9492436 
9497314 
9502188 
9507055 
9511918 
9516774 
9521025 
9526472 
9331312 
9536147 
9540977 
954.5802 


9550621. 


9555434 
9360243 
9565046 
9559844 
9574636 
9579423 
9584205 
9588982 
9593754 
9598520 
9603280 
9608036 
9612787 
9617532 
9622272 
9627007 
9631737 
9636462 
9641181 
9645896 
9650605 
9655309 
96 60009 


9664703 


9669392 


9463540 
9468451 
9473357 
9478257 
9483151 


9488040 


9492924 
94.97 802 
9502675 
9507542 
9512494 
9517260 
952211 
2525956 
9531796 
9536931 
95414629 
9546284 
9551102 
9555915 
9560723 
9565526 
9570323 
957515 


9579992 |: 


9584683 
9589459 
9594239 
9598996 
9603755 
9608511 
9613261 
9618006 
9622746 
9627481 
9632210 
9636934 
9641653 
9646367 
9651076 
9655780 
9660479 
9665 172 


9669860, 


| 


| 


9 


9464031 
9468942 
9473847 


9478747 | 


9482641 
9488529 
9493412 
9498290 
9503162 
9508028 
9512889 
9517745 


9522595 


9527440 
9522280 
9537114 
9541943 
9546766 


9585161 
9589937 
9594707 
9599472 
9604232 
9608987 
9613736 
9618481 
9623220 
9627954 
96 32683 
9637406 
9642125 
9646838 
9651546 
9656250 
9660948 
966564 1 
9670329 


—_ 


ke 


Natural 
Numbers. 


927 


928 


929 
930 


931 


932 
933 
934 
935 
936 
937 
938 
939 
940 


941 
942 


943 
944 
945 
946 
947 
948 
949 
950 


951 


932 
933 
934 


855 


956 


957 


958 
959 
960 
961 
952 
963 
964 


965 
866 
857 
1 998 
969 


970 


— 


2 
9670797 


9675480 
9680157 


9684829 


9689497 
9694159 
9698816 
9703469 
9708116 
9712758 
9717396 
9722028 
9726656 


9731278 


9735896 
9740509 
9745117 
9749720 
9754318 
9758911 
976350 
9768083 
9772662 


9777236 


9781805 
9786369 
9790929 
9795484 
9800034 
9804579 
9809119 
9813655 
9818186 
9822712 
9827234 
9831751 
9836263 
9840770 
9845273 
9849771 
9854265 


9858754 


9863238 


9857717 


Artificial Numbers : Or, 


9571266 
9575948 
9680625 
9585296 
9689963 
9694625 
9699282 
9703934 
9708581 
9713222 
9717859 
9722491 
9727118 
9731741 
9736358 
9740970 
9745577 
9750180 
9754778 
9759370 
9763958 
9768541 
9773120 
9777693 
9782262 
$786826 
9791385 
9195939 
9800488 
9805033 
9809573 
9814108 
9818639 
9823165 
9527686 
9832202 
9836714 
9841221 
9845723 
9850221 
9854714 
9859202 
9863686 
9868165 


2 


9671734 
9676416 
9681092 


9590430 
9695091 
9699747 
9704399 
9709045 
9713686 
9718323 
9722954 
9727581 
9732202 
9736819 
9741431 
9746038 
9750640 
9755237 
9759829 
9764417 
9768999 
9773577 
9778150 
9782718 
9787282 
9791840 
9795394 
$80094 3 
9805487 
9810027 
9814562 
9819092 
9823617 
9828138 
9832654 
9837165 
9841671 
9846173 
9850670 
9855163 
9859651 
9864134 


5868613 


9685763 


3 

9672203 
9676883 
9681559 
9686230 
9590896 
9695557 
9700213 
970485 3 
9709509 
9714150 


9718786 


9723417 
972804 3 
9732664 
9737281 
9741892 
9746498 
9751100 
9755695 
9760288 
9704875 
9769457 
9774035 
9778607 
9783175 
9787738 
9792295 


9796849 


9801398 
9805942 
9810481 
9815015 
9819544 
1 
9828589 
9833105 
9837616 
9842122 
9846623 
9851120 
9855612 
9860099 
9864582 
986 9060 


| | 2 


9672671 
9677351 
9682027 


9686697 


9691362 
9696023 


9700678 | 


9705328 
9709974 
9714614 
9719249 
9723880 
972850 
9733126 
9737742 
9742353 
9746959 
9751560 


9756156] 


9760747 
9765334 
9769915 
9774492 
9779-64 
9783631 
97981 94 
9792751 
79730 
„ 18. 
9806396 
9810934 
9815468 
9819997 
9824522 
9829041 
9833556 
9838066 
9842572 
9847073 
9851569 
9856061 
9860548 
986 5030 


9869508 


ö | Natural 
INumbers. 


927 
928 
929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 


940 


941 
942 
943 
944 
94.5 
946 
947 
948 
949 
950 
951 
952 
953 
954 
955 
956 
957 
958 
959 
960 
961 


5 


9673139 
9677819 
9682494 
9687164 
9691829 
9696488 
9701143 
9705793 
9710438 


9715078 


9719713 
9724343 
9728968 
9733588 
9738203 
9742814 
9747419 
9752020 
9756615 
9761206 
9765792 
9770373 
9774950 
9779521 
9784083 
9788650 
9793207 
9797759 
9802307 
9806850 
9811388 
9815921 
9820450 
9824974 
9829493 
9834007 
9838517 
95842022 
9847523 
9852019 
9856510 
9360996 
5865478 
9869955 


Logarithms (to 9709.) 


6 


9673607 
9678287 
9682961 
96876 30 
9692295 
9696954 
9701608 
9706258 
9710902 
9715542 
9720176 
9724805 
9729430 
9734950 
9738664 
9743274 
9747879 
9752479 
9757075 
9761665 
9766251 
9770831 


9775497 | 


9779978 
9784544 
9789106 
9793662 
9798214 
9802761 
9807304 


| 


7 


9674076 
9678754 
9683428 
9688097 
9692761 
9697420 
9702074 
9706722 
9711366 
9716005 
9720639 
9725268 
9729892 
9734511 


9739126 


9743735 
9748340 
9752939 
9757534 
9762124 
9766709 
9771289 
9775864 
9780435 
9785001 
9789562 
9794118 
9798669 
9803216 
9807758 


9811841 9812295 
9816374 9816827 


9820902 
9825426 
9839945 
9834459 
9838968 
9843473 
9847973 
9852468 
9856959 
9861445 
9865926 


9870403 


| 


| 


9821355 
9825878 
9830396 
9834910 
9839419 
9843923 
9848422 
9852917 
9857407 


9861893 


9866374 
95708 50 


9674544 
9679222 
9683895 
9688564 
9693227 
9697885 
9702539 
9707187 
9711830 
9716469 
9721102 
9725731 
9730354 
9734973 
9739587 
9744196 
9748300 


9753399 


9757993 
9762582 
9767167 
9771747 
9776322 
9780892 
9785457 
9790017 
9794573 
9799124 
9803670 
9808212 
9812748 
9817280 


* 
. 


—— 


9790473 


9 
9675012 
9579690 
9684362 
9689030 
9693093 
9698351 
9703004. 
97076 52 
9712294 
9716932 
9721565 


9726193 | 


9730816 
9735435 
9740048 
9744656 
9749260 
9753858 
9758452 
97630 
9767625 


9772204 | 


9776779 
9781348 
9785913 


9795028 
9799579 


9821897 


9826330 


9830848 
9835361 
9839869 
9844373 


9848872 


9853366 
9857856 
9862341 
9866822 


9871298 


9804125 


9808666 | 


9813202 
9817733 
9822260 
9826782 


9831299 


9835812 
9840320 
9844823 
9849322 
985586 
9858305 
9802790 
9867270 


9871745 


4 


4 


IK 


2 


| 


3 
9872192 


9876663 
9881128 


9885590 
9890046 


9894498 


9898946 
9903389 
9907827 
9912261 
9916690 
9921115 


9925535 


9929951 
9934362 
9938769 
9943172 
9947569 
9951963 


9960737 
9965117 


9969492 


9973864 
9978231 
9982593 


9991305 


| 9995655 


9956352 


9986952. 


Artificial Numbers: Or, 


9872640 
9877109 
9881575 
9886035 
9890492 
9894 943 


9899390 


9903833 
9908270 
991 2704 
9917133 


9921557 


9925977 
9930392 


9934803 


9939210 
9943612 


9948009 


9952402 
9956791 
9961175 
9965554 
996 9930 
9974301 
9978667 
9983029 


9987387 


9991740 
9996090 


2 


9873087 
9877556 
9882021 
9886481 
9892937 


| 9895388 


9899835 
9904277 
9908714 
9913147 
9917575 
9921999 
9926419 
9930834 


9935244 


9939650 
9944051 
9948448 
9952841 
9957229 
9961613 
9965992 
9970367 
9974738 
9979104 
9983465 
9987823 
9992176 
9996 524. 


; 


9873534 


9878003 


9882467 


9886927 
9891382 
9895833 
9900279 
9904721 
9909158 


9913590 


9918018 
9922441 
9926860 
9931275 
9935685 
9940090 
9944491 
994.8888 
9953280 
9957668 
9962051 
9966430 
9970804. 


9975174 


9979540 
9983901 
9928258 
9992611 
9996959 


4 
9873981 
9878449 


9882913 
9887373 
98918281 
9895278 | 
9900723 | 
990516444 
990960114 
9914033 
9918461 | 
9922884 | 


9927302 


9936126 
9940531 
9944931 


9949327 
279537191 
9958106 


9962489 
9966860 


9971242 | 


9975611 
9979976 


9984.337 
9988694 | 
999 3045s | 
9997393 | 


9931716 | 


— 


65 


1 


5 
9874428 
9878896 
9883 360 
9887818 
9892273 
9896722 
9901168 
9905608 
9910044 
9914476 
9918903 
9923326 
9927744 
9932157 
9936566 


9945371 
9949767 
9954158 
9958545 
1 9962927 
9967305 
9971679 
9976048 
9980413 
9984773 
99891 29 
9993481 
9997828 


9940971 


Logarithms (to 10000.) 


6 


9874875 
9879343 
9883806 
9888264 
9892718 
9897167 
9901612 
9906052 
9910488 
9914919 
9919345 
9923768 
9928185 
9932598 
9937007 
9941411 
9945811 
9959206 
9954597 
9958983 
9963365 
9967743 
9972116 
9976485 
9980849 
9985209 
9989564. 
9993916 


9998262 


7 


9875322 
9879789 
9884252 
9888710 
9893163 
9897612 
9902056 
9906496 
9910931 
9915362 
9919788 
9924210 
9928627 
9933039 
9937448 
9941851 
9946251 
9950645 
9955036 
9959422 
9963803 
9968180 | 
9972553 
9976921 
9981285 
9985645 
92990000 


9994350 
9998697 


9875769 
9880236 
9884698 
9889155 
9893608 
9898056 
9902500 
9906940 
9911374 
9915895 
9920230 
9924651 
9929068 
9933480 
9937888 
9942291 
9946090 
9951085 


9955474 | 
9959860 


9964241 


9968618 


9972990 
9977358 
9981721 
9986080 
99904.35 
9994785 
9999131 


9 


9876216 
9880682 
9885144 
9889601 
9894050 
9898501 
9902944. 
9907383 
9911818 
9916247 
9920673 
9925/93 
9929510 
9933921 
9938329 
9942731 
9947130 
9951524 
9955913 
9960298 
9964679 
9969055 
9973427 
9977794 
9982157 
9986516 
9990870 
9995220 
9999566 


T0000 it's Log,=4.0000000 


The Eud of the Table of Logarithms. 


Tt 2 


10 
O 
— 
KN) 


DIFFE RENCE 5 
LOGARITHMS. 


By which the foregoing TABLE is made to extend to 
the Logarithm of 100000, Oc. 


Tenth Parts of thoſe Differences, 
(VIZ.) 


218 


218 
219 
220 
221 


3 
223 


224 


9 
226 


227 


228 | 
| 229 


4 TABLE of Proper 


—_— 


tronal Parts. 


Tenth Parts of 


LE 
* 
88 


. 


3 

138 
139 
139 
140 
140 
141 
142 
142 


143 


143 
144 
145 
145 
146 


* 2 
4 


147 | 


1148 


148 


149 


149 
150 


8 451 2 


151 | 
152 
132 
133 


134, 
155, 
155 


36 
1156 
1 : 
. 157 ” 

vy 


E: 
I 


38 
159 
160 
160 
161 


4 134; 


161 1 


184 


thoſe- 


231 
232 
1233 


236 
237 [| 284 
286 


287 
288 


F | 
230 


234 
235 


2756 
277 
278 
280 
281 
282 
283 


268 


Differences. 


6 


7 


2 * ; 


Ip | 4 TABLE of 'Propertianal Darts. 


oON 
— 
2 
O 
— 
— 
8 
8 
— 
ky 
* 
+ 
A 
ve 
8 
oe) 
ON 
— 
* 
& 
* 
8 
wt 
2 
— 


* 
Mn 
| "i, 
” 
> 
* 


A TABLE of Proportional Parts. 


— — 


2 


127 
128 
128 


128 
129 


129 
130 


130 


130 
131 


1314 


132 


1132 


132 
133 
133 
134 
134 
134 
135 
135 
136 
136 
136 
137 
137 


128 | 


128 
128 
139 
129 


149 


Tenth P 
FP. 

124 
124 
125 
125 
1126 
1126 
1126 
127 


3 


a2 — 


250 
251 


| 252 
2353 


254 
254 
235 
256 
257 
258 
258 
259 


260 
261 
262 
262 
1 263 
'264 
265 
| 266 
266, 


267 
268 
269 


270 


270 


271 


272 


273 


274 
274 
275 
276 


277 


278 
278 


279 


5. 
310 
311 
312 
313 
314 


1 315 


316 


317 


318 
319 
320 
321 


322 


323 
324 
325 


326 


327 


328 


329 
330 
331 


4 332 


4 
” 
4 
. 


. 


4 
6 


E 


| 


85 


372 
373 
374 
376 
377 
378 


rts of thoſe Di — 
1 | 
| 248 


249 
1250 


7 
434 


435 


437 
438 
440 


$47 


349 
550 


— 


A TABLE of Proportional Parts. 


— 


Tenth Parts of thoſe Differences. 


FL 


140] 


3 2 
210 


211 
211 
212 


2121 
213 | 
214 | 
214 
215 
2151 


216 


217 
217 
2181 
1218 
219 
4 220 |. 
220 
| 221 
12211 
222 | 
223 
223 


4 


824 


6 


420 
421 


422 
| 424 


425 
426” 


427 
428 
430 


431 
432 
433 
434 


57 
4 4 N 
438 
439 
440 
442 


443 


1 444] 

27 

1446 
8 


7 


1 - 


4 TAB LE of Proportional Parts. 


Tenth Parts of thoſe Differences, 
: | 2 | 31 f ö | 
1156 


56 
157 
157 


158 
158 


160 


1150 
1160 


161 


1161 
1 162 
1162 
1162 
1163 
11634 
1164. 
1164 
164 
1165 


165 


166 


166 


166 
167 


167 


168 
168 
169 


169 


1158 


59 
| 159 


168 


_ — e. — „ . 
: * * 


3 


234 
235 
235 
236 
235: 


237 |. 


238 


228 
239 


240 


4 
312 


314 


313 
3144 


3. * 


3 


7 


| 546 
„547 
| 549 


350 


| 624 | 
| 627 | 


- , 
LY = * hs * 
— . — 


* 


* 
— 2 


00 
A 
O 


22 


1 TABLE of Proportional Parts. 


172 
173 
173 
174 
174 
174 


175 


175 


4 


5 
430 
431 
432 


"Tenth Parts of thoſe Di 
TRL TE 
172 


— — 


516 
317 
518 
520 
521 
522 
323 
524 
526 


$27 |. 


528 
529 
530 
532 
333 
334 
335 
536 


338 
339 


540 


42 


544 
745 
547 
549 
551 


353 


354 
356 
558 
560 
562 
J63 
565 


1567 


569 


| 571 
$72 
78 \ 574 


— 
54 


15 


602 
603 


605 


* 


— 


* — 
: 


4 74 RE 
ABLE of Proportional Parts. 


"Fan Fam | 
”_ arts of thoſe Differences 


192 
193 
193 


194 


194 


195 


196 


196 


197 
197 
1-98 


| 199 


199 


200 


K 
288 


289 
290 
291 


292 


292 


293 
294 


295 
296 
297 
298 


299 
300 


301 
303 
304 


305 


306 


307 
309 


310 


311 


312 
313 
315 


1316 
137 


1 4 


N 


| 7 


56 
74 
676 
678 


680 
1682 


unn — 


A TABLE of Proportional Pen,, 


— a 
= 


* 2 nd p 


Leynth Parts of thoſe Differences. =] 
— 1124 3 4 J. 6 7 851985 
1109222 333 | 444 | 554 | 565 776 | 887] 998 
1113] 111 | 223] 334] 445| 5561668 779 8901002 
1117 112 | 223| 335447558670 | 782 | 594 |] 1005 
1121 | 112 | 224 | 336 | 448 | 560 | 673 | 785 | 897] 1999 
11251113225 337 [450 562 | 675 |787 |} 900] 1013 
1129] 113 | 226 339452 564 | 677 | 790 | 903 1016 
1133 | 113,| 227 340453 566| 680 | 793 | 996] 1029 
1137 | 114 | 227 3411455 | $68 | 682 [796 | 910] 1023 
1141 | 114 | 228] 342 1456 | 570 | 585 | 799 | 913] 1027 
1145 | 115 229243458 572| 587 | 801 | 916 | 1031 
1149 | 115 | 230 | 3451460 | 574 | 689 | 804 | 9191034 
1153 | 115] 231] 345 | 461] 576 | 692 | 807 | 922038 
1157 | 116 | 231] 3474463] 578] 694 | 810 |] 926 | 1041 
1161 | 116 | 232] 348-1 464 | 580] 697 | 813 | 929| 1045 
1165 | 117 | 233] 349 | 466 | 582 | 699 [815 | 932] 1049 
Ii6g | 117 | 234 | 351 | 468] 584 | 701 | BIB | 935, | 1052 
1173 | 117 | 235] 352 | 469 | 586 | 704 þ 821 | 938 | 1056 
1177 | 118 | 235 | 353 1471] 588 | 706 | 824 | 942] 1959 
1181 | 118 | 236] 3541472 | 590 | 709 | 827 ] 945 | 1963 
1185 | 118 | 237] 3551474 | 592 | 711 | 829 | 948] 1067 
1189] 119 | 238] 357 [476 | 594 | 713 | 832 | 951} 1070 
1193 | 119 | 239 | 358 | 477 | $96| 716. [835 | 954 1974 
1197 | 120 | 239 | 3591 479 | $98 | 718 | 838 | 958] 1977 
1201 | 120 | 240 | 360 | 480 | 660 | 721 | 841 | 961 | 1081 
1205 | 120 | 241 | 361 | 482 | 602 | 723 | 843 | 944 | 1984 
1209 | 121 | 242.| 363 | 484 | 604 | 725 | 846 | 957 | 1088 
1213 | 121 | 243 | 364 | 485 | 606] 728 | 849 | 979 | 1092 
1217 | 122 | 243 | 365 | 487 | 668] 730'| 852 | 974 | 1095 
1221 | 122 | 244 | 366] 488 [ 610] 732 | 855 | 9771] 2099] 
1225 [122] 245 | 267 | 490 | 612] 735 | 857 9801102 
1229 | 123-| 246 | 369 | 492 | 614 | 737 | 860. | 983] #106 
1233 | 123 | 247 | 370| 493 | 616 | 740 [863 | 9861110 
1237 | 124 | 247 | 371 | 495 | 618 | 742 | 866 9901113 
1241 | 124 | 248 | 372 496 | 620 | 745 | 869 | 9931117 
1245 | 124 | 249| 37348 622| 747 | 87! | 996 | 1120 
1249 | 125 | 250 | 275 | 500 | 624 | 749 | 874 | 999112 
1253 | 125 | 251 | 376 | 501} 626 | 752 | 877 102112 
1257 | 126 | 251| 377 | 503 | 628 | 754 | 880 | 1006 | 1731 
1260 126 | 252 | 378 | 504 | 630 | 755 | 882 10081134 
1263 | 126 | 253379 505 1631 884 1010 1137 


4 T4 BLE of Proportional Parts: 


— 


x F * 


"Tenth Part of of hoſe Diferences, 


2 


253 
254 


255. 


256 | 
257 | 
257 | 


258 


1259] 
| 260 


261 
261 
262 


1263 


264 
265 


265 


266 
267 
268 


| 269 
269 


270 
27! 
272- 
273 


273. 


274 


275 
276 | 


277 
277 


278 
279 


280 


281 


281 
282 
283 


| 284 
1 285 | 


1515 
1 516 


= 
— 
— o 


4 
507 
508 
510 
512 


113 


518 


2 784 913 


4 965 


659 791. 


909 


1929 


7 


890 


892 
995 


898 


901 


90 
906 


912 


7 918 
920 
923 
926 


1055 
1058 
1962 


11065 
1068 
11071 
11074 
1078 
1081 


1084 
1087 


109 
| 1094 
| 1097 


1100 


| 1103 


I1c6 


4155 
[1113 


1115 
11119 


11122 


1126 
1129 


11132 


11136 
1140 | r 


—_——— 


— 


ri... 


4 TABLE of Proportiondl Parts. 


Pg nn — wok Tenth Parts of thole Differ — es. — 


—— — —— — 4 


2 | 3 4 MCEGCARSE... 
286, | 429.| 572 [715 858 | 1001 | 1144] 1287] 
287 439.| 574 | 717 | $51 | 1004 | 11451 1294 | 
288 | 432 576 720 | $64. | 1998 | 215211296 
289 433 | 5781] 722 867 1011 1156 
298 | 435 | 580 725 | 870, 1015111601305 
291 | 435 | 582 | 727 | $73 | 1018 | 14041309 
292 | 438 | 584 | 730 | 876 | 1022 | 11581 1314 
293 | 439 | 586 | 732 | 879] 1025 | 17211318 
294 | 441 | 588] 735 | 882 1029. 117611323 
295 | 442 1599} 737 | v0 15022 þ eas 1327 

256 | 444 | 592| 740 | $88] 1036] : 
297 | 445 | 594 þ 742 | 891 | 1039 | 118811336 

298 447 | $96] 745 | B94 | 1043 | £5921 1341 
299 | 448] 598] 747 1 897 | 1046 | 149611345 
300 (450 | 600 770 

201 | 45,1 | 602] 752 | 993] 
302 453 þ5$04 | 755 | 996"] 1057 | 1208] | 
203 | 454 | 606] 757 | 9994 1060 | 121211363 

304 | 46 608 | 760 912 1064 | 1216] 1368 
305 | 457 [610] 762 | 915 [1067] 122001372] 
3056 | 459 | 612] 765 | 938] 1071 | 122411377] 


— 


4 TABLE N Proportional Parte. 


| 3 — wi cue 7 - 


- Tenth Parts of thoſe Differences. * : | 
0 iff of = > * 1 L ? 4 " #, 
Logar. | * | 112 +1713 *1 1.6 7 8 9 | 


1630 | 163 326 | 489 | 652 | 815 | 978 11413041467 
817 981 | 144] 130811471 

1640 | 164 | 325] 492 | 655 |820| 984| 1148] 131211476 
1645 | 164 | 329 | 493 | 658 | 822 | 987 1151 13161480 
11650165 3304956650 825 990 1155732001485 
11655165 33146662827 993 1158] 1324] 1489 
11650166 | 332 | 498 | 664 | 830 | 596 1162] 1328] 1494 
11565 | 167 | 333 | 499 | 666 | 832 | 999 1166] 133211498 
4 1670 | 167 | 334 | 501 [668 | 835 1002 116913361503 
1675 | 167 | 335 15921670 | 837 | 1005 | 1192] 1340] 1507 
1680 | 168 | 336 | 5041 672| 840 | 10081176 
1685 168 | 337 | 505 | 674 | 842 1011 1179 
1690 169 | 338 | 597 676845 1014 | 118; 
1695 | 169 | 339 | 508 | 658 847 | 1017 | 1186 
| 1700 170 349 | 5101680 | 850 | 1020 | 1190 
- - Tres 17% 34" 1 SIT 1682 | 852] 1023 1193 
Tn - i7lo | 1711 342 | 513 1684 | 855] 1026 | 1197] 1 
1715 [171 1343] 5141686 | 857] 1029 | 1200 
1720;| 172 | 344] 5161688 | 869] 1032 | 1204] 1 
1725 11121 345 517 1690 | 862 | 1035 | 1207 
[173] 34% | $19] 692 | 865 1028 1211 
1735 173347 1 694] 867 10411214 
18 22 1696 | £70 | 1044 | 1218 
| 1745 | 174] 349 | 5231 698] 872 | 1047 [1221 
[2750] 175] 352 | 525 1700 | B75 | 1050 1225 
1755S | 275} 351526702877 1053 | 1228 
41760 [176] 352 | 528 | 704 | B8o | 1056 | 1232] 
117651] 176] 353 | 529| 706 | 882 1059 | 1235 
117791 177 354 | $31 | 708 885 1062 | 1229 
1 7775 | 1784 355 | $32] 710 | 887 | 1065. 1242 
1 27807 178] 25653472 890 | 1068 | 1246 
1785] 179] 357 | $35 | 714 | 892 | 1091 | 1249 
[1792] 179] 358 | 537 | 716 | 895 | 1074 | 1253. 
2795 | 180] 359 [538 þ718 | 897] 1077 | 1256 
. 1800180 360 540 72 900 | 1080 | 1260 
| 126 
11810187362 543 | 724 905 1086 1265 
11815782 363 | 544 | 726 | 907 1089 | 1270, 
| 546 | 728 | 910 | 1092 1274 

"11825 1193 | 365 1547 | 739 f912 | 1095] 1277 
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A TABLE of Proportional Parts. 
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3 
$549 


350 
552 | 


353 


555 


5 
915 
917 
920 
922 
925 
927 
930. 
932 


K 
1098 
1101 
1104 
1107 
1110 
1113 
1116 
1119 
1122 
1125 


1128 


1131 


11134 


1137 
1140 
1143 


11146 


1149 
1152 


1155 


1158 
1161 
1164 
1167 
1170 
1173 
1176 
1179 
1182 
1185 
1188 
1191 
1194 
1197 
1200 
1206 
1212 
1218 
1224 


| [1230 


1333 


| e 


7 
1281 
1284 
1288 
1291 
1295 
1298 
1302 
1305 
1309 
1312 
1316 
1319 
1323 
1326 
1330 


1337 
1240 
1344 
1347 


1351 


1354 
1358 
1361 
1365 
1368 
1372 
1375 
1379 
1382 
1386 
1389 
1393 
1396 
1400 
1407 


14141 


1421 
1428 


1464 
1468 
1472 
1476 
480 
1484 
1488 
1492 
1496 
150 


143511 


\ 1 
Rn | 
— 
A 


8] 9 


1647 
1651 
1656 
1660 
1665 
1669 
1674 
1678] 
1683] 

1687 
1692 | 
1596 |. 
1701] 
1705 


1710] 
17144 


1719 
17231 
1728] 
17321 


17371 
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4 TABLE of Proportional Parts. | 


| . Fs 
.*Fenth Parts of thoſe Differences. | 

ATSUEE NUDES TETIGS 
618 | 824 | 1030 | 1236 1442164818544 
621 | 828 | 1035 | 1242| 1449}1656 [1863 
624 | 832 | 1040 | 1248] 145611664 | 
627 | 836] 1045 | 1254| 1463116721881} 
630 | 840] 1050 | 1260| 1470 [16801890 
633] 844 | 1955 | £266] 1477168881899 
635 | 848 | 1060 1272 1484 | 1696 | 1908] 
12781 14911704917 
| 642 | 856 | 1970 1284 1498817121926 
645 860 | 1075 [1290] 1505] 172011935 

'| 648 | 864 | 1080 | 1296] 1512] 1728] 1944 
651 | 868] 1c85 [1302] 1519] 1736[1953f} 
* 152611744] 1962 

1533 1752 1971 
154017601880 
1547117681989 
15541776 [1958 
1561117842007 
1568117922016 
157518002025 
1582180812034 
1589181612043 
1596118242052 
1603183212061. 
1610118402070 
1617018482079 
1624185620881 
163111854 [2097 
1638 1872 2106 
L645] 1880[2115] 
165211888|2124| 
1659[1896[2133 
1666119042142 
1673119122151 . 
1680]1920|2160] . 
1687192882169 
169411936 [21781 
17011944 25 575 
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4 TABLE of Proportional Parts, 


—_—_ 


2 


4 
984 
988 
2 

996 
1000 
IOC4 


-| 1008 


1012 
1016 
1010 
1024 
1028 
1032 
1036 
1040 
1044 
1048 
1052 
1056 
1060 
1064 


| I 068: 
11072 


1076 
1080 


1084 


1088 
1092 
1096 
1100 
1104 
1108 
1412 


1416 


1120 
1124 
1128 
1132 


14136 
1 


"1230 


1295 


1333 


1370 


| 1425) 


"Tenth Parts of thoſe D 


5 


1235 
1-240 
1245 
I250 
1255 
I 260 
1265 
1270 
1275 
1280 
1285 


1290 


1300 
1305 
1310 
1315 
1320 
1325 
1330 


1340 
1345 
1350 
1355 
1360 
1365 


1375 
1380 
1385 
1390 


139591 


1,400 
1403 
1410 
1415 
1420 


iff 


6 
1476 
1482 
1488 
1494 
1500 
1506 
1512 
1518 
1524 
1530 
1536 
1542 
1548 
1554 
1560 
1566 
1572 
1578 
1584 
1590 
1596. 
1602 
1608 
1614 
1620 
1626 
1632 
1638 
1644 
1650 
1656 
1662 


erences. 


7 
1722 


1729 


1736 

1743 
1750 
1757 
1764 
1771 
1778 
1785 
1792 
1799 
1806 
1813 
1920 
1827 
1834 
1841 
1848 
1855 
1862 
1869 
1876 
1883 
1890 
1897. 


1911 
1918 
1925 
1932 
1939 


11946 
1.1953 


1960 


1904 


| 8 
1856 
1976 
1984 
1992 
2000 
2008 
2016 
2024 
2032 
2040 
2048 
2056 
2064 
2072 
2080 
2088 
2096 


2112 
2120 
2128 
2136 
2144 
2152 
2160 
2168 
2176 
2184 
2192 
2200 
2208 


2216 
2224 


2232 
2240 


22482 
2256 
2264 
2272 


2280 


1 Xx 2 


2104 


$5" 
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4 TABLE of Praportiana Parts. 


= — ets. 


Tenth Parts of thoſe Differences. | 
2 + 14 [j6: 4 7 
572 11441430716 
574 1148 143501722 
576 1152 14401728 
578 1156 14451734 
380 . 1160 1450 1740 
582 116414551746 
2920 292 | 584 116814601752 
2930 293 586 11721465 1758 
2940 294 588 882 11761470 1764 
2950 295 | 590 88511801475 1770 
2960 296 592 11841480 


1 


286 
287 
288 
289 
290. 


Diff. of 
Logar. 
2860 
2870 
| 2880 | 
2890 
2900 
2910 291 


2970 | 297 | 594 


602 


606 
608 
610 


616 


622 


604 


612 
614 


618 
620 


1188 
11192 


1196 

1200 
1204 
1208 
1212 
1216 
1220 
1224 


1228 


1232 


1236 


1240 


| 1244 


1288 


1256 


1260 
1264 


1268 


1272 


1276 
1280 


1284 


+ 1288 
| 1292! 
1296 


1485 
1490 
1495 
1500 


1510 


1515 


2520 


15251 
1530 


1535 
1540 
1545 
1550 
1555 


1365. 
1570 
1575 
1580 
1585 
1550 


155501 


1600 
1605 
1610 
1615 
1620 


1505 


156011 


I | 
22605270 
2254 


2576 
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4 TABLE of Proportional Parts... 


13650 


1364 


1652 
| 654 


Tenth Parts of thoſe Differences. 


2 


—ů— 


3 


11364 


11388 
11392 


304 
4308 
1312 
1316 
1320 
1324 


1332 
1336 
1340 
1344 
1348 
1352 
1356 
1360 


1368 
1372 
1376 
1384 


1396 
— 


E 


— 
2 
CO 


730 


+ | 


1328| 


1380 


404 
1408 


5 
1630 


1635 
1640 


11980 


2022 


12058 


2070 


1956 
1962 
1968 
1974 


1986 
1992 
1998 
2004 
2010 
2016 


2028 


2040 
2046 
2052 


2064 


2076 
2082 
2088 
2094 
2100 
2106 


7 


2289 
2296 
2303 
2310 
2317 
2324 
2331 
2338 
2345 
2352 
2359 
2366 
2373 
2380 
2387 
2394 
2401 
2408 
2415 
2422 
2429 
2435 
2443 
2450 
2457 
2464 


2471 


2478 
2485 
2492 
2499 


2506 


2154] 2503 | 


2520 
2527 
2534 
2541 
| 2548 


2555 


2282 


; 
N 
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A TABLE of Proportional Parte. 


Diff. of, 1 

Logar. *' 

3660 366 
3670] 367 
3680 
3690 | 
270 
3710 
3720 
3730 


369 
371 
373 


368 
370 
372 


Tenth Parts of thoſe Differences. 
41 2 


732 
734 
736. 
738 


110411472 


1480 


1476 


- 2232 


512334 


2358 
Of 2364 
12370 
2376 


b 6 
2196 
2202 
2208 
2214 
2220 
2226 


2238 
2244 
2250 
2256 


2268 
2274 
2280 
2286 
2292 
2298 
2304 
2310 


2316. 
[2322 


2328 


2340 
2346 
2352 


226212 


2382 


FS 4 
4 — — 
4 * — 4 
2 * * 


4 TABLE of Proportional Parts. 


Tenth Parts of thoſe Differences. 


2 


1812 


814 
818 


816. 


1218 


1224 
1227 
1230 


1 1 


1236 
1239 
1242 
1245 
1248 


1251 


1254 


1257 
1260 


1263 


1266 
1269 
1272 
1275 
1278 
1281 
1284 
1287 
1290 


1293 


1296 


FE. 


1221 


4 


3 


1624 | 2030 


1628|2035 


1632 | 2040 


1636 


2045 
20 50 


44| 2955 
[2060 
[2065 
| 2070 
2075 


2080 
2085 
2090 
2095 
2100 
2105 
2I10 
2115 
2120 
2125 
2130 
2135 
2140 


2145257430032 


6 : 

2436 
2442 
2448 
2474 
2460 
2466 
2472 


2490 
2496 
2502 


2514 
2520 
2526 


2538 
2544 
2550 
2556 
2562 


2478} 
2484 


2508 


2532 


2568 


21502580 
21552586 3017 
216025921 3024 


300 


ä 2 


ad 
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The End of the Table of Parts Proportional. 
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F — cH AP. VIIL 
Na. Laue Arithmetic. (See Plate A. 


H IS fourth Species of Arithmetic is performed by Right 
Lines, ſo that Magnitude being here conſidered, it my be 
called Geometrical Arithmetic. 
2. A Right Line is properly defined to be the 
neareſt Diſtance between two Points, as the Line 4 SY 
(ach, Fig. 1.) is the neareſt Diftance between the * . 
oints a and 5. 

3. The Diſpoſition of the two principal Lines, by which this 

kind of Arithmetic 1 is performed, are either in a Right Angle or an 
Oblique. 
4. A Right Angle is when one Line falls Perpendicular on ano- 
— as the Line 40 (Fig. 2.) does on bc; but when two Lines 
meet not fo, they form an Angle called Oblique, as the Angle def 
(Fig. 3) ) of both which, Queſtions are anſwered. 

15 ogarithms thoſe Artificial Numbers are not employed 

about the moſt eaſy and ſelf-evident Rules of Addition * Subſtra- 
ion of Natural Numbers: So here by Lines I ſhall only ſhew how 
Multiplication, Diviſion, the Rule of TRY an, with Extraction of 

Roots, are performed thereby. | 


Secr. Il. Multiplication by Line three Ways. 


3 What is the Product of 17k by 1212 See Eg. 4. in the folded 
Sheet (42. 5 

To anſwer this, draw a Line at pleaſure, and ſet off 12] equal 
Parts as from à to b, from the Line of equal Parts. 

Then draw a perpendicular Line at pleaſure as bc, and ſet off 
from h to c 173. 

Laſtly, Draw Lines between each equal Part, and the 3, Pa- 
ralle] to (ab) and to (þc), then telling the ſeveral little Squares 
each of which is a Unit, you'll find 204 intire, and 17 and 12 Halves, 
or 144 which together, and the 4 at the Angle (c) make the Pro- 
duct 2184. 

If you would ia by 175 by 125, that is, if you ſuppoſe every 
Unit in che Line (a ) to be 17 then 123 will be 125% and by 


* 


36 Aultephiration by Lines, ber Ways. - CAT. VIII. 
the ſame Rule the Line þ c will be 175, and by ſuppoſing each 
little Square 100 (or to tunes to, the Lines a ö and * 

times as many as before) you'll find 20400 little Squares or wry 
and 17 and 12 Fiſtie (er 1450) and che ath of 100 at the Angle 
bil — added together, makes 21875 = the Pr 2 m_ 


A ſecond Way to multiply by Lins 1 J y 


But before I proceed chereiu, it will be a og to WR to 
draw a Line Parallel to another, and through any Point ned: 
So to draw a Line ehe the Point (a) (See * 5. Plate A.). and 
Parallel to (mn), ſet the Foot of your Compaſſes in the Point, and 
extend the other to the Line m u, ſo as to deſcribe the Arc cc juſt 
to touch the Line mn and with that Diſtance of the Feet ſet one 
in the Point (%) (or therea bout) and deſcribe the Arc (d d) then 
e that Arc to the Point a, and draw the Line 2 75 

is the Anſwer. 
W multiply by 2 Lines, including an Oblique Angle 45 that le dn.) 

ig. 6 

What is the Product of 3. 5 by 2.2? For anſwer, haying made 
an 2 1 not too acute. 

2 we oi ual Parrs, and fer off x from the Angle 
4 to 1. Then fir the ne 
(dn). 3dly, Set the Multiplier from 1 10 2.2. 4thly, Draw. the 
Line 1 to 3.5, produced to about (n), for the better drawing the 
Line (2.2; 7.7) Parallel to (1,9); ſo is the Diſtance between 3.5 
and 7.7 the Anſwer, Which meaſured upon the fame Line of equal 

Parts, is found 7.7 = the Product. 

2, Or if you ſet the Multiplicand Sqm 1 to bz and the Multi- 

from 410 a, a Line(b c) drawn Parallel to (r, ) cutteth the 
roduct (a c) 7.7 as before. 
3. Or if you fuppoſe the Factors 10 times as much, the Anfwer 
will be by fame Method 770. 


4 third Wy ts multiply by Line. 


This ſhews the Uſe of 4 Line of Numbers, ar" is fig called 
Gunter's Line being a Line of Logarithms, as will appear by the 
De, Addition performing Multiplicatian; SubftrafFion, the Work of Di- 

on; * the — Wn: 


This 


SreraHIl. Diviſon & Lines uu m - mx 
This uſeful line was the Invention of Mr Ednuaad Gunter, Pro- 
fellor of Aſtronomy at Greſpam-Gollegs about the Year 1620; and it 
is a line divided into 10 —— and thoſe 10 Parts repeated: 
1 36,49, We FURY min "ou . 


3* 8 — * * Py 


Ii che firſt phoned” — bu Oo: - The ad en ow 050 
| If the firſt 10 are Hundreds, The 2d Radius are ſo many 
(Thouſands. 


F you multiply place by 2 places, The Product is ſa many 19's. 
(as the Figure — 


As your own Experience wilt eaſily diſcover to you. See the 
* of this line near the End of Se, 4th 3 

To Le wy Hg Numbers, as thoſe in the Cafe 2:2 by 

5. See 
a Rule.] ds the 1 Pair of Compafſes (or other Mens 
fure) from 1 to 2.2, and that Extent reaches from 3.3 to 7.7 5 

2dly, Or the Extent from 1 to 3.5, reaches from 2.2 ta e. 

3dly, Or if you Prey 35 by 22: In this cafe, what is called 
x, 2, Cc. in the iſt part, muſt be ſuppoſed 10, 20, Ac. and what 
are 10th muſt be called Units, and if both Factors be ro or 
more each, the Product is Hundreds. So the Extent as before- 
from 10 to 22; reaches from 35 to 770; for here 35 being multi- 
plied by a Number which is above 10, is fo many 100'$ and ro's 
as the Meaſure extends to; for your Inſpection ſhews, thar 35 by 
10 is 350, which is 3 places; and if for any Number of Tem, the 
ke: And if the 2d Extent be beyond 10 on che Hine, it h ſtill fo 
many Hundreds, as 30 by 50 is 1500, &c. 

And Note, That whatever you call che larger Diviffons, the 
ſmaller in the ſame Radius are a 10th thereof, as Is N 


and che contrary. i 11 
Szc. II. Diviſions by Tins, eee Wig 


As I have ſhewed Multiplication by three different lines, and by 
each two ways; ſo I intend to ſhew. how to divide. 

Cafe 1.] What is the Quotient of 2184 by 174? See Fig. 4. 

The Dividend is repreſented by the ſeveral ſmall Squares and 
Parts in the Superficies a c, which if you divide by the (4173) 
the Quotient will be one of the ſmaller fides.@ b or: (17 c). | 


17 2. For 


* 


; 
* 


* "Diviſion by Lines, thire Ways” CU Vin, 
For having divided a Line (a, 171) into 171, parts, your Divi- 
ſor, and made 4 little Square upon each art, and half of one for 
che half if you add to thoſe Squares at Right Angles ſo many as 
will make them up 2184, and as many in Ke of Squares as. 

another; you will then find that the Line including a Rint ht Angle 

with (a 175) will oy (a b) which will contain 12 21 of thoſe ſmall 
Squares, and is conſt _y the Quotient, becauſe that Quote 
mulciplied in the Diviſor (a, 173) produceth the Dividend or Num- 
ber of ſmall Squares (a c) = 21917 And the ſame may be ſaid of 
e _ Er and their Sides, whatever they be een ee 


4 * Way ta divide — 


2413 39. 


What is the gol: of 7. 7 divided by z. 5? Fig 6. for tine aſe 
of the ſame Numbers as in Multiplication, to prevent Confuſion by a 
Multitude of prickt Lines.) 
iſt, Take 1 from any Line of equal Parts, and ſet off 4 I). 
2dly, Set the Diviſor (4, 3.5) off from the ſame Line of Parts. 
„Draw the Line (1, 3.5) and produce it to m, c, | 
755 Set your Dividend (7.7) from 33 towards n, which extends. 


4 


to.7 7.— 
1 * Through that Point draw a Line parallel to (1 x m). and it 


1 through the Point 2.2 in the Line (d e), 
Take the Diſtance from 1 to 2.2, and apply it to four 
arts, and you'll find it 2.2 = the Quote. 
200 if you were 4 divide 7.7 by 2.2, the Diviſor ſet from d to a, 
and the Dividend from à to c: It a Line be drawn (1 2 and ano- 
ther parallel thereto through the Point c, that Line will paſs thro* 
b in the Line de, and the diſtance (1 h) meaſured on the ſame Line 
of equal Parts, will be 3.5 = the Quote, ” | 
Or if you divide 770 by 35, the Method is the ſame as the firſt 
of theſe, and 77 by 22 the ſame as the ſecond or laſt, viz. 3 5. And 
che like of other N umbers, 


4 third Way 10 Svide by Lines. 


Suppoſe. by 3 Le Numbers, Fig. Plate A. you would 
divide 770 by 22. Extend the Com pe. P 10 to 22 (calling 
thoſe 10, Sc. in the firſt Radius, which are 1, 2, Sc. and thoſe 
I1o0oo's in the ſecond, which are 10, 20, 30, &c.) 99d.” the 
15 me 


Serv. The direct Rule of. Proportion by Lines.” 149 
ſame Extent reaches from 770 in the ſecond Radius, backward 


W divide 770 by 35, the Extent from 10 to TH enrol 
GOIN nn 770 to 7. And. the like of care 


„us W. abe ann Rule of Properton by Line, | 


I 10 lb of Sugar coſt 22.5. what will 35 15 colt at 
1ſt, By the lines, Fig. 6. ſet 10 from the Angle to 1 (which * 
poſe 10, as if the 1 was not there; ) then ſet the 22 . from 1 to 
2. Aging is, from 10 to 22. 3dly, Set the third Number from 
the Angle at d to 3.5, or to 35. Then draw a line from 10 to 
35 = qo third Number given, and a line parallel to that chrough 
the Point 2. (here 22 will paſs through, or cut the line den in 


7.7) ſo the Diſtance 7.7 to 3.5 (meaſured upon the line whereby 


3 Leere) by de fume parali Ines, 1 f. have done 

this (as I ſaid before) by the ſame parallel —_ to prevent Confu- 
ſion by a r le One: in At 

'2dly, By the line of Numbers, Fig: 7 7. IFr2 © of Sugar colt 280 
4 * what will 1 Ton or 20 C. coſt 

Extend the Compaſſes from 12 C. to 25-2, and the fame Extent 
reaches from 20 C. to 42 |: the Anſwer. | 
Queſt. 2. If you would know — 90 U . a: Year at 


6 per Ct. extend the Compaſſes from 100 back ward to 6 and the 


ſame Extent reaches from 90 to 5.4 l or I 51 S tlie Anſwer. , 


34h, To Extract the Square Root, take half the Diſtance be⸗ 
tween the Square Number given and 1. And 1 third of the Di- 
ſtance from a Cube Number to 1 is An Root, taking the 
third next to 12. 
And now I might ea ds part! of. Arithmetic, but be Ido 

I ſhall ſhew the making of a line of Chords of Numbers, and a 
line of half Tangents with ſomething of their Uſe, and that of e- 
qual Parts, which will be a Preparative for thoſe who would know 
how to perform Trigonometry Geometrically, 

We line of Chords is go Degrees (or equal Parts in the fourth 
Part of a Circle) ſet off upon a ſtraight line, as Fig. 8. Plate A. 
the Degree (en) are ſet upon the Diameter (ec n) where (e 60) of 
the Circle, is equal to Radius or the Semi- diameter of that Circle, 
and em equal to en, &. 
Now to meaſure. any Angle by this line extend the Compaſles 
from e to 60 in the line (en), * wich that (ſuppoſe in Fig. 22 


$50 The diratt N of "Proportion'by iner CHAN vnt. 
fer one Foot in bh, anddeſeribe the Arc (vo), then take the Diſtance- 
Co) in your _ and apply it to your line of Chords, and 
youll find it That is to ſay, the line or be A Baa is 
diſtant from A g 33 Degrees or equal Parts 

(d me, &c.) as thoſe are transferred upon 2 line (e d); ſo the 
Angle (g) or at ½ is found 38 Degrees, and the Sum of thoſe 
wo Angles de ducted from 180 leaves the Angle ( 80 or) at g. 
And the Sides of: this Triangle are meaſured by them. 
1 San er 3 67 5 . 10. 


05 "Ne io mae «Line of Number: 9 
go Gunter Lane). . 1. 2405 

\ \ The line deu, Plate 4) is hs fe. Fr Make a line. af 
equal Parts ac l intend your line of Num- 
bers, 26 here (o — 5 3 a into 100 equal Pants,. 
and each. 2 to be divided i — 10 makes 10005. and 
if your line were deſigned to be much longer, vou might divide 
your equal. Parts into oo © 

2dly, Lay before you a Table of n and from that 
take the Logarithms . (omitting the Index) of 2, 3, 4, (fc. to 10. | 
the largeſt. Diviſions of your: Ine: As, for 2 Efind: the 
301030 . but I take Notice only of the three: next places to the : 
Point to my line of: 7 r 
line, 3 10, from 1 — R6"PIG 
of the belt 9 unequal Farm of the lingof 1 Neapbtas.:: 


** 90 1 tag l 
602 Which Logarithms 44 1104 Gives you 
taken ſtom che line | 1 tog the other 
+ oſ equal Pants, and < 10 unequal 
| ſet on that of Num- tor7 Parts of 
bers from. tos the line of 

: | oe Numbers. 


Tes for the. Sub-diviſions or ſmaller unequal Parts; I proceed 
in the very ſame manner till 1 ſet Dr IO r 
— rota | 


7 
* #4 1. 


N 


Sur. 1. m eee Lines 1 


The Loga- or a 1800 4-1 
rithm N eee eee 
Is, 21 MIR. £1 113 Ii 1 renn £23 1 to x 1 


145 Taken from the 1 t8 1.4 On the Lines 
476 Line of equal 1 to 1.5 Numbers, 
e Parts, extends 1 to 1.6 3 


* 
1 


230 from 1 to 1.7 
»255 „„ 110 1. 8 
278 2324 44 403 110 19 ' 
1 to 2.1 
1 © Yau» B. NN. AI CVE SOS) Ge. 6 


| i Vine: been more in this Aﬀidir han has been ſhewed 
en beeauſe 1 find moſt yawn and. ſome: even the Inſtru- 
ment- Makers, f how this very uſeful line is made origi- 
an , which depends on the Magnitude wma 
arts tt 1290290W 840 0 7* 
But Note, That the line of Numbers * of Ang back 
lines, us (1, 105 on Plate A. Fg. 10.) next che Fig. 7. (or Num- 
bers) and ſo from 10 is numbered 20, 30, c. to 100 on the 2d 
the . i 
e Aran 


$6151 347 — e iu, b., io Le. ha 200! 
ro wake 8 line to, 1000, Fig 100 imaginarily divided ints 
000 Parts, or actually into 200, + 

1, 1 divide it into 5 wich my Compalite. 

24h I divide each 5th into 2, which makes the whole 9 — 

© 3dy, © divide 1 tenth Part i into 10 (as o, 100). 
| 45655, I take (o, 100) between my Carapaties; wad Ladieg 1-Foot 
In (7), the other extends to (i), 22 760. of the hext 1oth, and 
ſo forward divides the whole line into 100, and each yoo muſt be 

poſed 10, in taking off the r000th Parts to e line of 
venbers by, or in other Uſes,” 

We line of half Lungents, is the line (c n, Fig. 80) Made by lay- 
ing a Ruler to (4), "a the ſeveral Degrees in the Quadrant (e m), 
and is uſed in — ſuch ſtraight lines as through the 
Center of a Circle, and do repreſent Circles, though they appear 
Right lines, as (e n), (ce), (c d), &. The Uſe of the line of e- 
qual Parts has been fully ſhewn before i in —— Right __ 


* 


5 2 
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e 
INSTRUMENTAL ARITHMETIC. 


NSTRU MENTAL Arithmetic is that Part which is 
— by Inſtruments, accommodated with Figures or 
| umbers for that purpoſe. Of this kind, that of Nager s Bones 
juſtly claims the firſt Conſideration, as being the moſt, plain and 
eaſy Inſtrument for all Operations, whether in Multiplication, Di- 
viſion, or Extraction of Roots. ! 
A Deſcription of Neper's Bones, (See Fig. 1. Plate B.) As to their 
Matter, they are ſometimes made of Ivory, and then called Bones, 
ſometimes of Box- Wood, and then called Virgulæ, or little Rods; 
for as to their Magnitude. and Form, they may be made as large asg 
you pleaſe: But the common Sort are each Rod about 2.5 Inches 
long, and. 32 Inches braad, and are in Figure what Geometricians 
call a Parallelopipedon, which is a long Square ſolid, bounded with 

6 Superficies, (or like 7, g ec Dice joined exactly one to another.) 

The Number of theſe Rods in a Set are 10, that is, the 9 Digits an 

Cypher, beſides the Index- Bone which is fixed to the Box, 5 
hath only ane Face divided into 9, equal Parts, whereon the 9 Di- 
its are placed as you ſee Hg. 1. Plate B. But the other 10 have 4 
Faces each, whereon are placed the 9 Digits at the top, and an 
Arithmetical Progreſſion of thoſe Digits added as 2, 4,0; or 3, 9, 
12, Sc. And whatever the firſt Figure of any Rod is, that of the 
oppoſite Side is the Complement that makes it up 9. And the 10 
times 4 Faces or Sides being 40, contain 4 of each of the 9 Digits, 

and their Series 's Arithmetical, and 4 more Faces are of Cyphers. 

hein en t TF-4 9 "Hy | 

How to add the: Figures on the Rods. See Fig. 12. Plate Il. 

To reduce any line of Figures on the Rods which ſtand againſt 
any Digit on the Index-Face to a true legible Number, no 


- 
: Co 
. x) 
* 
15 


of 
. 394 fy * 
> 1 [LIC PANS GH L458 þ# 


$14 © 6, 41 
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muſt begin at the right hand: Thus to add the Digits Reading 
againſt in the Set, Fig. 1. Plate B. Lou ſee there is nothing to 
do but to add the two igits together, which ſtand between the : 
ſame Slant or Diagonal lines, as 4 is 4, then 5 and 8 is 13; 1 and 
4is5, and 2 is 7; 4 and 6 is 10; f and 3 is4; 3 and4is7; 
2 and 8 is 103 1 and 1 is 2, and 2 is 4; 1 N r 
fix times es 123456789, is found 740404. 


1 


szer. IL To muliphy by Neper's Rods or Bones, DYC 


5 05 I, | What is the Product of 34729 by. 23795 3 ; See Fig. 13. | 


Plate A. + | 
Firſt, mbulam the Multi icand, (or either Factor, but the * 


1 moſt uſual 3) that is, ſo many Rods out of your Set, 

the firſt Figures (or . — the upper End of each Rod) will 
compoſe 1 ee in order, as n ſee done, Fig. 13. of 
Plate A.- 

Then looking for the Figure of your Multiplier ſeverally i in the 
Index Rod next the left hand, 2 each its Oro 
Product 1 in the Multiplicand, as 2 13. 

Queſt. 2. What is * n of * 3049999 by 23412 


In this Example | | 
there being 3 Nines 5. At | 2060999= the Multplicad: 


and 2 Cyphers, on 
the oppoſite Sides, Multiplie by * = 3940999 


whereof are 2 Nines 125 by 4 12163996. . 

makes 35 Nines, by g = 8 22997 ir 
which is one more he 2 = 6081998 - lo 
chan is in a ſet of | | 

theſe Rods; there- 7118978659 = = Produtt, 


fore, if you- have 

not another Set, you may eaſily ſupply the Defect by ob- 

ſerving the Product of each Figure (as you go on) in the 
Multiplier, and thoſe other Nines, and ſo making one of thoſe 
extraordinary: Thus in, e by the 4 there (as Hg. 14.) 

and if there were another Rod for the third Nine in the Multi- 


plier, I can eaſily ſee there would be more (as Hg. 18. Plate A.) 
which therefore, I ſuppoſe, and ſo put down 6, and then two 
Nines inſtead of the one Nine in the Rods; ſo when I multiply 
by the 3, I find in the Tabulet toward the right hand againſt 


3, (fee Ng. 16. Plate A.) ee another Rod of this 
ame 


197. 
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ſame Digit 9, there would have been another, as Fig. 17. Plate A. 
which ſuppoſing there, it would make 2997, that is, a 9 more 
than I find in the Tabuſet, and ſo the reſt. 


Srcr. III. Diviſion by Neper's Bones or Rods. : | 


E 


What is the Quote of 23734.69 1084 divided by 233.2442 

An Example of the whole Proceſs, and of what help you have 
in dividing from the Rods. See Fig. 18. Plate A. 
Hence it appears, that the Rods are only uſeful in exhibiting 
the Products of the-Diviſor by each Figure put in the Quotient, 
which knowing, you proceed in all other Reſpects as in Diviſion of 
Integers, Sect. 5. Chap. I. ec; firſt Tabulating the Diviſor, and 
then whatſoever the Quote be, you have each Figure multiplied: in 
the Diviſor, although I have only placed in the Index- Rod the 
Figures that fall in the Quote above, and that in the Order they 
happen therein, for the more orderly ſhewing the Nature of che 
Work, and how it agrees with common Dauben; ſo that in do- 
ing this Queſtion above, you finding that 227916 is the next Num- 
ber on the 1 leſs than, 237346 (the firſt Part of the 
Dividend) looking againſt that in the Index- Rod you find g; there- 
fore put in the Quote, and deduct as in the a and the 
Remainer (with 9 brought down to it) is 94309; which found in 
the Rods, or what is next leſs, I obſerve 3 to ſtand againſt it, 
which I put in the Quote, and ſo proceed with the reſt as in the 
Example, which is ſo plain, that it will ſerve for all. I have put 
the Figures of the Quote againſt their reſpective Dividuals, which 
added and placed as above in its proper place, is the general Quo- 
tient required 93.7244. 20 398 8: 9}: ei 480: 


SecT, IV. The Uſe of Neper's Bones or Rods in Exirattion of the 
a Square Root. 1 | 
What is the Square Root of 54756? (See Spare. Square Root." | 
Fig 3. Plate B.) 10 Aon 77 £4 211. 270 54756 (234 1 
Rule.] Having pointed the Square um- 4 
ber given, as taughit in intire Numbers; by i777 IO 
the three Points, it appears, there will be 129 4 4 
Hundreds, Tens, and Units in the Root. üg 
' 2aly, Having put the Rod of the Square of 185 e, ec! 
the 9. Digits next towards the right hand of 1856 | 1.40 
the Index- Rod, you'll find that againſt 4, the $1! 3 O Reſts. 
14 | 1 f a next 


Scr. IV., Jnfirumental: Arithmetic, &c: 255 
next Square to 5 (che firſt pointed towards the left hand) there 
ſtands its Root upon the ſaid fixed Rod, viz. 2; therefore put 2 


in the Root, and deduct che ſaid Square 4 from 5. and ere 


reſts 1. 

2 Hevig brought-as uſual the next Branch down, it wakes 
Then take a Rod, whoſe uppermoſt Number is the double 
of 5 Figure laſt put in that Root (here 43 and place the Rod 
of Squares to the right hand, that (as you fee Hg. 3. Plate B. in 
the middle Part over 30) chen look in che two Rods t the right 
hand for 147, and the next leſs is 129, right againſt which on the 
Index- Rod ſtands 3:3 therefore put 3 in the Roat, and deduct 449 b 

from 147, and the Remainer is 18. 
- 4th, Having placed the next two Figures (or laſt Bin 100 the 
Square given) toward the right hand of 18, they: make 1856. Then 
lace two Rods (between the Rods of the Index, and chat of 

— whoſe uppermoſt Digits are the double of the 2 in the 
Root (as you ſee done in Hg. 3. aforeſaid next the right hand) 
and look in the 3 Rods next that hand for your 1856, which you 
find juſt, and towards the left hand thereof, on the Index · Rod 
ſtands 43 therefore put 4 in the Root, and deduding; ay ſee no- 
thing remains, and that 24 is the Root required. This 1 bave mate 
much more plain than has been done before, > Fig. 3. which ſhews the 
Poſition of the Rods upon each Digit put in the Root, and doubt vf our 
it is fufficiently intelligibie. 

But Note, That if the double of the Fi igure 2 in the Root be 
more than , you mult. put two Rods next the Index, which begin 
wich the Digits of that double; and three Rods put hen the double 
of two places is above 99. Thus, if ꝙ is the feſt in the Root, the 
double is 18 3 ſo I put two Rods between the Index and che Rod 
of Squares, beginning with 1 and 8. = alſo, if 99 were the two 
firſt in the Root, the double is 1983 I put therefore three Rods, 
beginning with x, 9, and 8, between the Index-Rod and that of 

Squares, So. 

For a farther Exemplification ; extract the Square Root by the 
—_— of 97535376. See the Work! in the _— 


Fw 
2 . 
: 
pf — 
2 


L 36 | Infrumentl Alben, &e⸗ C 
1, Here you finds 7 D 437-2335"; 
the next leſs Square to [ | 6 


Square 
97, and againſt it is 9 in Exam e 2 b 6 , = Ro0 
the nl; a you. 9753537 (9 6 I 


put 9 in the Root, wad 7550 Sis Eu 1 giriveH who 
deducting 8 1, therereſts/ 1 76 |. e nd Fe 
16, and the next Branch a eie e eg 20 30 
or Period i WS: 2 oo 26) 4h. Horn e911 bt eo tin p to 
_ 2dly, Dovbling 1 tif Nd „1149632 Bien 903 
18, which two Ot | 7, 2. ral ot baus 
placed next that fixed; 148476 Bar SG S101 
and that of Squares next Ut 21.551 1806: W eee en 
the right hand; the top Fog ry Ve ne; 
Di Will ſtand. in this er © TESTS: | 7 


Order, ſee Fig. 19. Plate A. ang ih th Nene lower youll and 
againſt 1504, the next leſs, to 1653, ſtands 8, which put in the 
Root, and deduct F504, there . reſts 149: 3 which WI he ny 
Period makes. 14933. 

gaby, Doubling 98 is 19553 whith three Rods pliced next that 
fixed, and that of Squares towards the right, the firſt Figures on 
che. Tabulet Rods will ſtand thus, ſee. Fig. 20. Plate A. And in 
the-Progreſſion thereof lower. you'll find 13769; | againft which. 
is 7; which put in the Root, and the 13769 deducted from 2537 
there * I 1845 to which bringing ee ges r Branch, mak es 
14 84 MONOND 28 

Aby, Doubling 997 inches Root, kat: 1974 $: a taking 
6 ons the laſt Tablet, and putting the Rods: beginning with 7 
and 4, the top of the fix Rods will. ſtand. thus, ſee Fig. 21. And in 
the Progreſſion lower you'll find on the 4 Rods next the right hand 
118476, againſt which towards the left hand upon the fixed Rock 
oe ee eee (0), E 4 rooye d. "& It 


0 44 | 4 & x [4 1 


8 * g. V hy (The of. Neper” Bans the Eura, 5 N 
| Cube Root. *., nocd 


The Rods 55 chis which ; is recioned” the moſt Aifficult Rule): 

very eaſy, ſo ſoon as you know how. to. place your Virgulæ, which. 
I ſhall therefore illuſtrate by an Example of their Poſition at every 
Figure put in the Root, as I have done in the preceeding Parts ag 
33 by the Rods. 


5 | 


* 
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The Cube Number given muſt be prepared for Extraction by 
pointing over the Units, and every "third afterwards, as is ta by 

in extracting Roots of Vulgar intire Numbers, Sc. for Example : 

What is the Cube Root of 182284628 ? See Figures 22, 23, 24. 

1ſt, The firſt Figure in the Root is found by placing your 
Cube · rod next the Index- rod; for looking on the 1 5p Hg 82 
(the firſt Point next the left) you find the next leſs to be 123. 


182284628 (567 
„ N * 4 | 

And right againſt that 125, ſtands 53 on the fixed Rod, which. 5; 
E therefore put in the Root, and ſubſtracting 125 from 182, there 
Reſts 37. To which bringing down the next Point or Branch, it 
b a0) cute 
T6 - 24830077: ti; ng een th iu ods do. nada onn 
Sr 2 EE: | 7 16a 

Then for a Diviſor to divide the 57284 : Take treble the Square 
of the 5 (in the Root) which is 75, ſee Ng. 23. Plate A. And 
having tabulated” that, and the Rod of Cubes, as you ſre, I find 
on thoſe three Rods 45216 the next leſs to be taken, againſt which 
in the Index is 6, which I put in the Root: To which 45246 Fadd 
540 (which is the Square of 6 in the Root multiplied in three 
times the 5 there) and the Sum is 50616 ; which ſubſtracted from 
the Dividend 37284, there reſts 6668, to which F bring down: 
628 = the third Branch. 9 | 

1 9408) 6668628 | 1 {nt © 5 dd .abf'f 
9% 10: eee eee yon) 
| 8232 | + | 

6668263 | 

And it makes the laſt. Dividend 6668628 z and treble the Square 
of the Root (56) makes. 9408 (a. Diviſor) which Tabulated: with 
the Rod of Cubes, as you ſee Fig. 24. Plate A. I look upon the 


Rods, and, find 6585943 to be the next. leſ Number than the 
11 {i | N 6668628 3 


Is 
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6668628; and againſt it is 5 in the Index, which / I put in the 
Root: Then for the 8232 to be added to the Number next above 
it, I multiply 3 times 56 (in the Root) by the Square of 7 there; 
and the Sum is 6668 263, which I take from the laſt Dividend 
6668628, and the Remainer is 365; to which, if you deſire Deci - 
mal Places, you may put three Cyphers towards the Right, and ſo 
proceed as before. I have made this Example fo demonſtrative, 
that I ſhall need to give no more, for by the very ſame Method 
you may do any other. 0 | | 
Note, That in the Diviſion (by 75) the next of all on the Rods, 
and leſs than the Dividend 57284 is 52843, againſt which ſtands 7 
on the Index, but then had you pur 7 in the Root-inſtead of 6, you 
would have found a- Number too great to be deducted from the 
ſaid Dividend or Reſolvend 57284 ; and therefore I take ſtill the 
next leſs Number which ſtands againſt 6. | 
24 Note, That the 340 and the 8232 are vey 1 Degree to- 
wards the left hand, becauſe they would fall ſo if put under the 
Tens places of the Cube of the laſt Figure put in the Root; as is 
done in the common way of Extraction. r 
Note alſo, That if you have not the Rods of Squares and Cubes, 
you may do without, either by placing in the room a Rod, whoſe 
firſt Number is the fame. with that which falls in the Root (which 
may know by comparing the Figures on the Rods toward the 
t hand with thoſe of the Dividend) or by making them (for pre · 
ſent Uſe) of Papet, ; according to the many Examples above given 


of them, till you get the Rods of Squares and Cubes. 


Ste 7. VI. Notation and Numeration of the Diagonal Circular Þ 
| Inſtrument, (See Plate BZ. 


ae 

This Inſtrument was by me contrived chiefly for Reduction of 
Money, Weight, or Meaſure, into Decimals; or for finding with 
Eaſe and Speed the Value of thoſe Fractions, and for * 
tion, Diviſion, and Evolution. It is marked on Plate B. with Fig. 5. 
and conſiſteth of ſeven Concentric Circles (beſides the two outer- 
moſt, which are Lines of Numbers) as _ . 
. The ourward or largeſt Circle (fave two) is of equal Parts, to 
which all the reft that are leffer Circles refer in their Uſe; it is 
firſt divided into 10 Parts, each of which being ſubdivided inte 
Yo, makes a 100 Parts; and reach 100 Part again Wr 


SECT. VI. Inſtrumental” Arithmetic, &c. 359 
the Diagonal Line (1000, @) &c. divides. the whole Circle into oo 
equal Parts. So that for Example: To find in that Circle 765 thou 
ſandth Parts, you haue 760 in the Arch Ane, and A 
Diagonal Line, telling the Parts upward from 760. 
2. The ſecond. Cirele is of Engliſh Coin, the whole repreſenting 
x1, divided into 20 5s. each Shilling in 12 Pence, and each Penny by 
the Diagonal into 4 Farthings. So that to ſer off 135. 7 d. 4 f. 
look for 13 5. 7 d. in the Ambit of the Circle, and I" toe 7 1 
telling upwards, you ſee 1 Farthing in the Diagonal. 8 
3. The next inner Cirele (which is the third from choſe of News 

bers) is of Beer Meaſure, being one Barrel divided into 4 Firkins, 

_ each Firkin into 9 Gallons, and each Gallon into Quarts and Pints 


as you ſee. 
4. The next inward is a Barrel of Ale divided into 4 Firkins, | 


thoſe into each 8 Gallons, and thoſe again into Quarts and Pints. 

5. The fifth Circle inward from thoſe of Logarithms is the 
Pound Averdupois divided into 16 Ounces, and thoſe each Ounce 
into 16 Drams. 

6. The next inward Circle is the Hundred Ae divided 
into four Quarters, and each Quarter into 28 W. Ad 

7. The innermoſt Circle is Foot Meaſure, being 1 Foot divided 
into 12 Inches, and each Inch into 4 Quarters. 

And all theſe Diviſions and Subdiviſions are actually gone, and 
not imagined only as, ſome Scales are, Which are of little or no 
Uſe. And any Quantity in the ſeven inner Circles is eaſily. pointed 
to by the ſame Rule as given for the two firſt; from thoſe of 
Numbers, only in theſe three are no Diagonals} there being no 
need of them, the Parts being ſufficiently expreſſed without. 
8. The two outermoſt Ciitles are Lines of N 1 þ whoſe 


Uſes follow after 10th. 
Reduction of Decimal 7 the Circular np. 


- Oueſt .] What Decimal of a Pound is 13 U 64448 £ 
Rule.) Lay a Ruler from the Center to 13 5. 6 d. 1 f. in the ſe- 
cond Circle, d that will cut in the Diagonal Circle 76, which 


is the Anſwer. 
_ © Qweſt. 2.] What is the Value of .876543 of a Pound Sterling? 


Rule.) Lay a Ruler to the Center, and to 876, and half in the 
Diagonal: Circle (or 94 Parts) mg 1007 find it to cut in the 


Circle of Money 175. 6d. 117. 
Weſt, 


360 marea Arithmetic, &c. CMA. N. 
© veſt: 3.] What Decimal of a Barrel of Beer is a Firking, 7 Gab 
lone 3) uarts,” and a Pint? 

- | Rule. ] Lay the Ruler to the Center and the Quantity give given in in 
the third Circle from the Line of Numbers, and it will 

firſt Circle the Decimal required to be 7187, or apparently Tots 
than 718 and ... 

- Dneft. 4.] What is the value of 876543 of a Barrel of Ale? 

> Ruje.}:Lay a Ruler to the Center, and the Decimal given in the 
Diagonal Circle ¶ mean the four firſt Figures next the Point) and 
it will cut in the fourth Circle 3 F irkihs, 4 Gallons, and about 
. Pint. 

248 5.] In 3 Fi irkins, 5 Gallons, 3 Quarts of Ale, how much 


wegen Lay a Ruler from the Center to the Quantity given in 
the Circle or Ale Meaſure, and it will give in the Circle of Beer 
Meaſure 3 Firkins, 6 Gallons, 2 Quarts Abet, Aud i in Uke man- 
ner Beer is reduced 40 Ale Meaſure. | 

Queſt. 6.] What Decimal of a Pound is 13 Ounces T ans. 

Ruile.). Lay a Ruler from the Center to 13 Ounces and 11 Drams, 
and it will cut in the Diagonal Circle. 838. * gig! 
{,- ugh :7.] What is the Value of 876643 of 2 Pound Averdupois? 

Rule.) By layi ying a Ruler to the Center, and the Decimal given, 
it will ſhew the Value in the fifth Circle from thoſe. of Numbers 
to be 14 Ounces and near half a Dram. 

Queſt. 8.] What Decimal of a hundred Weight is 2 Quareers 
21 Pound? 

Rule.] Lay a Ruler to the Center, and the given Quantity in the 
ſixth Circle, Rand i it will cut in the Diagonal Circle . 687, or 46875. 
Que. 9. ] What is the Value of. 876343 of an hundred Weight ? 
_ Rub] 4 — a Ruler as in the 7th Queſtion, it will cut in the 
6th Circle 3 Quarters 14 Pound. 
Qu. 10.) What Decimal of a Foot is 10 Inches 3 Quarters ? 

Rule.) Laying a Ruler to the Center, and the Quantity given 
in the 7th Circle, it will cut in the $a Party 8958, © fly 
9 and more. 80 11 

And a Line of Numbers being ee without 55 largeſt i 
2 1 Circle (as by Rules given for drawing that Line, ſet- 

the Parts off from the Center) and another to turn round 

he in it; you may by them do moſt Queſtions in Multiplication, 
Divißon, and Exta@on of Roots very accurately, as by Rules i in 
N YIL Or 5 ee I would de he: 2 Queſtion i in 


oe - 


_— 
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Se. 4. of Chap. VIII. i. e. If 12 C. of Sugar coſt l. 25:4: O what 
will 1 Ton coſt? l | | 9D 
Turn 12 in the inner Circle, to 20 in the outer Circle; and then 
againſt 25.2 in the inner, will ftand-42 in the oute. 

Or in Caſe you have only a Cut of this Inſtrument. paſted on a 
ftrong Board that will not I you may do theſe Queſtions by 
the Compaſſes and one of the Lines (or the outmoſt Circle); as if 
20 require 30, what will go require? In the ſecond half Circle, 
the Extent of a pair of Compaſſes from 20 to 30, will extend 
from go to 73, the fourth Proportional or Anſwer. 

The compound Intereſt of any Sum for Years, is found by the 
two Lines of Numbers: as that of l. 650 for 5 Years at 5 per Cent. 
the fifth Power of 1.05 in the Amount of J. 1 for five Years, which 
multiplied by J. 650 gives . 829 : 11 : o the Anſwer : For 23 

: | 1.05) C1.1 
Turn 1 in the inner Cir- * In the inner J1.16{ In the outer 

2 — N 1. 16 Circle ſtands Y1.22C Circle. 

5 Ts OT again 'C 1.22 | | «hy 1.28 = the Amount of 
| | 12 181 for Years. 

And turning 1 in the inner Circle to 1.28 in the. innermoſt 
Circle; againſt 650 (the Principal) in the inner Circle, you will 
find 8293 in the outer Circle, the Amount required. EE - 

Many other Queſtions might be propoſed, and Uſes ſheyn of 
this Inſtrument ; but I leave it to the Reader to find out, of his 
own accord, to exerciſe his Parts. x 5 


094105 N The End of Tyftrumental Arithmetic. - 
Soofadefivetoetaetoetoabeiveſiveſhoetioebeijn 
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» HLGEBRAICAL ARITHMETIC. 


IL A LGEBRA, being a Word derived from the Arabic A- 

giabr, makes it probable, that the Arabs were the moſt 
ancient Profeſſors, and great Proficients in this Art. Although 
ſome have aſcribed the Eſt Invention to the Chineſe, Indians, or 
Perſians, ſome to the Grecians, and that it was firſt propagated 
by Plato; though it was kept a Sectet, from the Principle, that 


Aaa the - 
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the divulging a Truth was prophaning of it. The firſt Treatiſe of 
this Art is faid to be wrote by Diopbantus, extant in Latin and 
Greet; but the firſt European Author, was, moſt probably, Lucas 
de Burgo, a Friar, who publiſh'd a Book of this Subject in Italian, 
printed at Venice, Anno 1494 TR Cn and others about 
their Time, firſt ſhewed the Solution of Cubical Equations. The 
famous Yieta was the Inventor of Specious Algebra about 1590, which 
was improv'd. by Oughtred; and the Methods of ſolving Quadra- 
tics, by changing the ſecond Term, and by compleating of the 
uare,., were, with many other excellent Improvements, introdu- 
ced by the celebrated Harriot, who was contemporary with Ougbtred, 
and flouriſhed about the Year 1630. And ſo much may ſuffice for 
the Invention and Improvement of this great Art. © | x 
II. Some define Algebra to be, The Art of Reſtitution and Compari- 
ſon. It is ſometimes called, The Analitick, or the Art of Enquiring 
into the fundamental Nature and Reaſon of Propoſitions, and of compoſing 
and ſolving Equations, and diſcovering —4 and Theorems accordingly. 
HI. Algebra is either Numeral or Literal ; the former, when a. 
Queſtion is ſolved by the Numbers themſelves; and Literal, when 
done by SIS, Letters, or Species, repreſenting the Numbers. 
in a Queſtion, | 55 | | | 
| Wit I have propoſed for this firſt Section, I ſhall give the Rea- 
ger in this Method. en as n 
1. Shew him · the Characters and Signs uſed in Algebra. - | 
2. Say what is neceſſary of the Symbols or Letters, repreſenting, 
Numbers in this . | 
3. Of the Notation, Numeration, or way. of reading Compound 
ec Quantity. | 
4 Of the Definitions and Explanations of Terms peculiar to, and. 
uſed in Algebra. © © a6 des 
IV. The learned Algebraiſts, for the more commodious and ex- 
peditious Way of Protefs in ſolving Problems, have very wiſely 
agreed upon certain Characters, whereby Quantities, or the Powers 
of them, are expreſſed and connected, and the Mind of the Artiſt is. 
briefly and methodically explained, which would appear inconve- 
niently confuſed, ſhould Words at length be uſed : Thus, FS 


- 
* 2: 7 
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1 Signs or Their Signification. | Literal Examples ;| Numeral Examples ; | 
CG. Tz 3 5 5 25. | as, or, 
[ — 1414 More. r a. | 3 ＋2 8. 
r % 37. 
{= Equalito: - b+a=c. | 3 2=5» 
TE 8 1 33 ar, is a=e—b,|2+ 3.5, is 2=5=3. 
34% ght. 
«„ - | Multiply'd b bxa=ba, 3* 286. 
'—» Tranſpoſed to the Left.|b=c—4a, is a- Nc. 3 5 — 25is 2+3=5: 
— [ Divided by 4 3 — 28 1281.5. 
0 Difference between 50 a 30 21. 
(or 2) Leſſer than „ 223, 
7 (ors) Greater than 5 Ja. 302. 
i 
I) middle of 4 N Meeren 20.30) 1380 
2 * metrical Propor- 7 5. 4 N 3.23: 5. 
. tionals;)'17 2D 
—— 5 metrical Propr. 8 4. B. d. b. r. — 1. 3. 9. 27. 81== | 
#119; p< fienalgui ny 20g oc | | 
F The Square Root of Vbb=b. l- 79 = 3. 
v The Cube Root of | Vaaa=a. Ia. 
N The Biquadrat Root of Fassa. V16=2. 
gc The Root of the s | ; 
| * 5 sch Power, or Vb SB. | v243=3. for 
Surſolid Root. | 4 | 
aa (or a*) | The — — 4 of a2 a. 2524. 
aaa (or a) The Cube of a a Saas. 228. 
aaaa (or a*) The Biquadrat of a | a*=aaaa. 2*=16, . 
The 5th Power, ] | „ * 
aaaaa (or a | or Surſolid of a a'=aaaaa. | 2232. 


Other Chara#ters leſs uſed are; av b uſed in Surds, ſignifies @ is 

NIE „ BE of $::/ + '% it” EP 
() Right Angle. (©) Square. () e. (A) Triangle. 
l * (@) Involution, 1 ſuch a Quantity 
is ſquared; and (w) Evolution (or that the Root is extracted). 
; Aa a2 Vi. The 
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V. The Species or Symbaly uſed in Algebra, are Letters, which are 


placed in an Operation to repreſent the Numbers given in any Que 


ſtion; and theſe are commonly Conſonants, as b, c, d, &c. But the 
Letters put in an Operation by Akebra to ſtand for the unknown 
Numbers (or thoſe ſought for) are uſually Vowels.' And I ſhall ob- 


ſerve this way in the following Work, but with thoſe Limitations 
which I think are neceflary. - \ 9M TB BO ier 

1. I ſhall put ſuch Conſonants to ſtand for the known Numbers as 
are moſt expreſſive of the Things to which thoſe Numbers relate; 
and the like for unknown, or if there is but one unknown Number 


| | ſought in a Queſtion, I ſhall always put « for it. 


24 


+ 


e 


 _ firmative. 


[ 


2. I ſhall not, as has been uſual, put the Letters in a Product 
e and without Order, but ſhall place them as they 


ave Order or Priority in the Alphabet; whereby one and the ſame 
Quantity is eaſier ſeen in contracting manifold Ser Quantities, 


and ſeveral other good Uſes may be made thereof. 


VI. Of the Notation, Numeration, or way of reading Algebraical 


Quantities, it may be obſerved” from the foregoing Signs. 
1. Such as are connected with the Aﬀirmagive. Sig , as. 
a+b+ci+d=p, are to be read, a more b, more c, more d, equal 


A 


oe, Which p, though it hath no Sign before, is (and the like 
is always to be obſerved) ſuppoſed to have , as being always af- 
2. Such Quantities as are connected with the Negative Sign, 


as, 4—ÞF—c, are to be read thus; a-lefs i; leſs c. And as im the 
firſt Example, the Numbers ſignified by cg and a, are to be ad- 


ded together to make the Number repreſented by p: So in this ſe- 


cond Example, either the Sum of the Numbers repreſented by þ and 


c, are to be deducted from @ or elſe h and c taken from a ſingly. 
a d 20} $Id ! 


b from a, and then c from the Remaine. 


©: Or ſuppoſe b - dg; that is, the Number repreſented 
by d, being dente from the Sum of thoſe repreſented by þ and e; 


the Remainer is equal to the difference between the Numbers repre- 
ſented by p, and that unknown Number by 32. 2 8 
© Note, That ſuch Quantities as have no Numbers ſtanding to the 


left hand, are ſuppoſed to have a Unit or 1; thus b is 1 5, cm. 


FC, Sc. — , K 
Inc IA -p a: Here the Difference between p and's, is to 
be deducted from the Remainer, when h more d is taken from c; 


for tis read, c leſs. þ more d, leſs the difference between p — 


* 
o 
- 


cs ww A 
FF, 
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for a being unkgown, i it is ſo likewiſe whether the Exceſs lieth in a or 
P, therefore the to repreſent he 2 is neceſſar7. a 
3. Such . e as have the Sign * between them, are com- * 
monly expreſſed without it, and the Letters put as in a Word; thus 
ax b, is, a multi 1 in ö, or ab3.cx x p, is c multiplied in b, 


StcTal, 


and. that Product in p, but is moſtly put thus bep; and h X in h is 
bb, .cxcxdxd is ccdd, or c ſquared in d ſquared. 

Or a c+bxpxrisanc+bpr, that is the Product of b, p, 
and added to the difference between a. and c. 

4. So all Quantities having the Sign —— may be, and arc moſt — 
commonly expreſſed by way of F raction, the Quantity. to; be di- 
vided being placed over the other chus, e e will ſtand 


E i. . a leſs ö, divided by c more p. 


8. Surd Quantities are expreſſed with their proper Marks 7A 
fore them, as /a is the Square Root of the Remainer, when * 


i; deducted from g. So alſo Y? —r is the. Cube Root of the V 
Remainer, mow is deducted from the Sum of p and 3. Laſtly, 


4 
v b.—_c+ - which is the biquadratRoot of the Sum when e is taken w 
from i, and N added to the Quote of a, divided bs. 
Bus ſome Examples admit of a. double Entendre. | 


As vader the 2d of this 6th Head, wherein — If it were 

not for the Line over þ and d, inſtead of deducting bd from c, 

6 would only be ſhewed to be deducted from the Sum of c and d. 

So alſo in the Ath above, if there were a Line over bc p, it 
would ſtand thus a — p, which without the Line (ſuppoſing 

2.40, bo, c=6, and: p = 4) would be but 2; 3 whereas with the 

Line *tis = 38, for 


G—b= 20 But (with the 8 4 = 40 

TI 18 = 2 Leſs () 3 
And that divided by cp 10. Divided by c++? 4 
Þ; | Whichdedufted ia =38 


ſo-there is 36 difference. 2 to the 5th Example 
there is nothing more frequent in ſolving Quadratic | Aura 
than to have occaſion in the Canon or As to uſe Lines to di- 


finguiſh what Quantities. are to have their Roots extracted, an 
| which. 


386 Algebraical Arithmetic. CuAr. X. 


which are not, as u -; that is, (u) i is equal to the Re- 
men, when (d) is deducted from the Square Root of the Sum of 
(2), ane nd (þ) multiplied in (c), as if 6 be rn. 


The Numbers to which Equa- eee 
tion diſcover, from the Letters, | N ified,” 
the Value of (a), and fo you mult PA's, CA FM pes e 
unfold any Canon of Species. | More p= 

But had not the Line been > 
drawn over bc g, it would have Sum r 64 
ſhewed that the Root is to be ex- Square Root of which is 8 
trated of bc +p d, which pad ns WE 5.) 


would give too much. | 
7. In che how Notion ! pofien expreſs" ; = i843 - 1 


2 3 = 74, Gr. And is read 1 divided by a; 1 diidedby 


& ſquared; 1 by a cubed, G. 
Alfo FRE &c. is the 7th Power of a, plus, the 8th Power of 


b. And wrote F, c. ge 


that is, 1 divided by a more þ;. and the 7th Power of a more the 7th 
Power of þb multiplied: in 1 divided by 4 more 5. | 


Likewiſe - = b. — b*, &c. is in che new Notation & , 


&c. that is, 1 divided by the Square of 4 multiplied in þ I divided 
by the Cube of a multiplied in þ ſquared. - | 


5 

And SI 4 + hb x Sa xaÞb=*; z 1.0. e. theSur- 
folid of a, more that of þ, divided by 4 more h; is expreſſed alſo 
a +b * Or rather 4 ＋ U xa--b —, And for Proof 


' ſuppoſe a=10, and b=20 Z then is a - = 3300000; and a 
5 being = 30, 3300000 — 30, = 321 And ſo likewiſe % 
3300000 K I ＋ 30: or 3300000 x .3 r=109999 .9 r or 110000: 
which plainly proves the Truth of the manner of new Notation. 
VII. An Alphabetical Explanation and Definition of moſt Terms 
uſed in Algebra, which the Reader may have recourſe to as he finds 
occaſion; for having well underſtood what is above in this Section, 
he may 1 this and e to Addition, &c. a 
Abſolute 


/ 
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Abſolute, Quantity, or Abſolute Number, ] Is ſuch a known one as 
feffeth one Side of an Equation, as u- 
LS Quantity, whoſe Value is known, and is free from any De- 


ce or Power of any other. Or it is 1 marked with the Sign 


+, contrary.to Negative marked —. 

Affirmative Quantities.) Such as have either no Sign before them, 
or are — "op with ; ſo 4 are both Affirmative Quantmics, 
as by the la 

Auer in,] Is the Operations in the ſeveral Parts of Algebra pd. 
cally handled. © 

Algorithm.) The Parts of Gtiale Arichmetick, as Numeration, 44 
dition, Subſtraction, &c. 

— 2E of Inſinites.] The fame as infinite Series, or converging 


Adfetted Equations.] When in a Quadratic Equation, (which ſee 


Se23. 10. in this Chap.) the unknown Quantity is in one Term, and 


its Square in another. 

Analogies.] The ſame as Proportions, as the Analogy of theſe four 
Quantities, 4. Y: : c. d, &c. and becauſe the Rectangle of the two 
Extremes is equal to chat of the means; therefore a d bc, he, A- 
nalogy being converted to an Equation, _ | 

„ a See 21 dan rn 
5 of Negatives] See Negative, under - 

Binomial Quantities or Roots. ] Thoſe conſiſting of 2 Mies Terme, 
or Members, connected together by the Sign T> as d, n 

| Corfficients.] Thoſe Numbers or known Quantities in a Quadratic, 
Sc. Equation, which are (in the 2d Term commonly) multiplied in 
the Root of the firſt or unknown Quantity, as uu. abu, here 2b is 
the Coefficient : And note, That where there is no Number nor Quan- 
tity multiplied in the Root in the 2d Term, then 1 or a Unit is the 
Coefficient, as AA N 1. See Compleating the Square. 

Compound Quantities.) Are ſuch, as are either the Product, Sum, 
or Difference of two or more fingle Quantities: Thus (250 is a 
Rectangle compounded of « and p, 2 ＋ d, or #— d, the Sum or 
Difference of thoſe two Wn uantities u and d. 

Compleating a Square.) This is to ſquare half the Coëfficient: As 
ſuppoſe two Members of a Square #«-j-bu be given; to find what 
Quantity muſt be put to compleat the Square, 1s to ſquare A 


b bb 
| me Cotflicient or =» which Square i 1 2. ſo that * b 
is a compleat Square: For Proof of which you may multiply 


— 7142 


{4 


cu=b, here bis the Ab- 


k * 
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1 + (which isthe Root of that Square) in itſelf. | And if this were 
a Quadratic Equation, this Square of half the 'Cofficient muſt be 


added to both Parts of the Equation, as admit uu b#=2, half the 
Coefficient being ſquared and added, will make it u bu 


bb bb 
— ct — 
4 


3, mattes. Then putting þ to repreſent 1000, this Equation is 
IStodt Forryolund od noi ogett . 01 6 | 
compoſed from the Nature of the Queſtion, viz. 2 =b—= 
(See this Equation reſolved ander the Word Reſolution.) And where 
the Quantities in the Propoſition or Problem can be reduced natu- 
rally into Analogy, then that Analogy is reduced, 'br an Equation 
compoled from it: See Analogy.  _ 1 | : 
Conſtruction of an EonationT bs to demonſtrate Geometrically the 
Truth of the Equation, and Canon, from Lines or Geometrical 
Figures laid down for that purpoſe, as ſimple and quadratic from 
the Sides of the Triangles and Arcs of Circles; and cubical from 
the Parabola and Circle, ct. 4 4hy 
Converſion of Equations,] Is properly the converting of an Equa- 
tion into that which is not fo, . e. into Analogy, as if ad=bc; 
then it follows, that as the 8 a is to c or b, ſo is the other of 
them to d, viz. 4. b : : c. d. See Analogy, of which Example this is 
the Converſe, and they ought both to be remember d. But ſome call 
this following, and the like, a Converſion, (but I call it Reduction by 
Multiplication, of which more under Reduction of Equations,) viz. 


— 1 cd =p, this by multiplying each Member by the Denomina- 
tor v, gives u ed pr, &c. of any other. | | 

Converging Series.] Lines converge, when two right ones proceed 
Rearer and nearer to each other, till they meet in a Point weep 
. : | cy 
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make an Angle: So in Numbers, it is the orderly approachin 
mn and nearer to the Truth (as to the Root of a ad Nan - 
Quantity) by the common Rules. Examples hereof, ſee: Section the 
13th/following : Note, Sometimes this Method of Proceſs is called 
alſo, Arithmetic of Inſinites, Infinite Series, and Approximation. 
Contraction.] This in Algebra is to leave out all repeated or ſuper- 
fluous Terms, or ſingle Quantities; as 44b—3c 5c 3846, this 
contracted is ab 2 c; for 4a b, leſs 3 ab, leaves ab; and 5 c, leſs 3c, 
leaveth 2c. So alſo 7 unþ-3pu—du—3pui is aud; for firſt, 2 
being in each Member 12, may be left quite out, and then tis 
r 3 ſecondly, —-3p and — 3 p deſtroy each other: 
ere reſts but 7 « — d of the Total, amd the line may be obſerved 
in Contraction of other Quantities. | 
Calculus.) A Term in Fluxions: It is either Calculus Integrals, 
which is the Method of finding a flowing Quantity of any Fluxion 
gu or elſe Calculus Differentialis ; whey 1s rf = of W 
luxion of any flowing Quantity. . % 
Canon.] As it relates to Tri genomeiry, isthe Rule of Proportion 
which an Angle or fides of a A is found; the Tables Anger 
Numbers (Logarithms, Sines, and Tan es are ſometimes called 
Canons; but in Algebra it is a reſolved Equation, being the Reſult 
of an Operation, and is the Value of ſome unknown Quantity in 
known Species, or Numbers, which being wrote down in Words, 
contains a plain general Rule for the Solution of any — of 
like Nature; which is one of the great Excellencies of A | 
Calſick Powers.) nr gg Powers of Number or bee. oi ; for 
the firſt, ſee 50 I. Sect. 1. of this Treatiſe ; whence it ollows, that 
the Powers of any Quantity will ſtand thus, «=a Root; the 
Square or ſecond Power; «* = the Cube or third Power; 1 the 
Biquadrat or fourth Power of u, Cc. See Extration of Room: in 
ms Chapter, Seat. 6. 82; 
Cubic Equations.] Vide Seat. 12. of this Chapter. . 
Depreſſion.] This Word is uſed in the Solution of Cubic ec 222 
tions, where the Equation is depreſſed or reduced from one of the 
third Dimenſion to a Quadratic ;; that being one of the ways of re- 
ſolving Cubical Equations: Or Depreſſion is the reducing, of an 


Equation by Diviſion; as puntj-duu=cu—du by dividing by 
2+9, that Equarion i is reduced to u= = firſt expunging or caft- 


ing out u, becauſe found in each Member or Term of the Equation : 
See chis Chapter, * 5. 
B b b | Diſcrete 


. *a64 
F 44 


mm 
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Diſcrete Propertionals) Are Numbers or Quantities, where there 
is the ſame Proportion between the third and h, as between the 
firſt and ſecond 3 but not the ſame between the ſecond and third, 
as in 2. ö: : gl. K, there is the ſame Analogy between & and k; as 
between « , but not the like between + and +; ſo that tis alſo 


ealled Disjun#t Proportion in Number, 3.7 : : 12. 28. | 
Dimenſions.) In Equations, where the firſt Term is au#u#s, that is 
one of 4 Dimenſions; uu« is an Equation of 3 Dimenſions; u of 
2, Sc. u being unknown. | oil den 2 
Eguation.] An Equation in Algebra is, when one or ſeveral 
known or unknown Quantities are made equal to other Quantities 
pon a due and regular Proceſs of Compoſing, (ſee that Word,) as 
. c—d=rs+tn, that is, 'v more c leſs d is equal to r multiplied 
in e which Equation is reſolved as under Reſolution; ſee alſo 
Simple, Quadratic, Cubical and Lateral Equations, in this part. 
Evolution] Is marked uu, (or the Extraction of a Root) and tells us, 
that the Number or Quantity before which it ſtands, is the Square 
Root of ſome other Step referred to in an Algebraical Operation. 
'  Exponents] Are thoſe ſmall Figures placed almoſt over an 
Quantity, to ſhew (or pans) what Power of the ſaid Quantity 
is expreſſed. See Cofjic ers above. And G 2.4 
\ Exponential Quantities] Is a Term in Fluxions, theſe being ſuch 
Quantities, whoſe Exponents are variable or flowing Quantities. 
0 NT Are defined to be the Doctrine, or Algorithm of the 
infinitely ſmall Increment or Decrement of variable and indetermi- 
nate Quantities: For the beſt Notion we have of generating a Line, 
is by the Motion of a Point; of a Surface by the Motion of a Line; 
and of a Solid by the Motion of a Superficies ; Now as this Increaſe 
of a Figure by Local Motion, is termed a flowing Quantity; fo the 
Velocity of that Increaſe of the flowing Quantity is called 4 Fluxion ; 
and is diſtinguiſh'd from the Character or Symbol of che flowin; 
Quantity by a Point over it, Oc. which is a Kind of Artificial A- 
gebra, but is wrought by Rules peculiar to itſelf, being a late In- 
vention and a great Improvement. l PIGS ee ene 
- Flowing Quantities.] See Fluxions above. | DES 701 
- Generating.) In Geometry Points Lines and Super ficies generate as 
under the word Fluxion; or in Arithmetic, what is produced by Mul- 
tiplication or Involution is a generated Number or Quantity in Algebra. 
Homogeneal] Is of the ſame kind: So ſuch ſurd Roots as have 


the fame radical Sign are Homogeneal, as ab, vac ec; ved, 


Vr ke; vip, vg, &c. See this Word in the Inirodu#ion, Seft. 1. 
| N Homologous.] 


* 
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Homolagous.] In a Proportion of four Quantities. If u. 0: : c. d. Here 
the two Antecedents u and c are Homologous, as are the two Comet: 


quents 0 and d, Sc. and u is Homologous to c, as h to dl. 
Heterogeneal.| (Of different kind ;) So Surds are Heterogeneal whey 


their radical Sines are not the ſame, as „be; vi u, Vril, &c a 

Infinite Series.] See Converging Series above, and Chap. 10. follow- 
ing, Set, 13. 

Involution. Is markid c, and ſhews that the Quantity before 
which it ſtands is the Square of ſome other which is referred to; 
the contrary to Evolaliounn. 

Ine ffable Quantities.] Surds, whoſe Roots can only be expreſſed 
by the proper radical Signs, 

Trrational Quantities.) The ſame as Ineffable, laſt above. | 

Lateral Equations.) Simple Equations which have but one Root, 
or in figurate Numbers they are thoſe of the firſt Order, as 1, 25 
3, 4, Ge: See $2. 14 of this Chapter. | 
Lide Signs.) Thoſe Quantities" in Algebras which have che ſame | 
Sign, as ++ T4 Or — 5 aoconnd, Ofc, | | 

Lite Quantities.) Such as have the ſame bols or Species, as 
23 bed, 14bcd,2bcd, &c. there being the ſame Number of each Letter. 

Maximis and Minimis) Is a Term uſed in Fhrxions, It is a Me- 
thod whereby Problems ate refolved, which require the greateſt or 
leaſt Quantity attainable in chat Cale; it is a ftable Quantity natu- 
rally ; and therefore to determine Fo a Maximum G 2 2510 in 
| flowing Quantity, is to make it a permanent Quantity. 
we; of an E N Thoſe Quantities contained between 
every Sign, as 8bodu—cp=r ; here ab, du, ep. and r, are the 
four Members or Terms this Equation. 4 

> Moments.} A Term in Fluxions according to ſome z being fach 
Parts of Quantity as are in a continual Flo, either decreafing or 
increafing: Or rather, Moments are the begitming (of the gene- 
rating Principle) of Magnitude, and are chemſehves no 9 
conceiveable, becauſe infinitely ſmall, 
 " Multinomial.) See Polynomial. ; 

- Negative Signs. ] See 2 laſt Article for Healy among the 
Characters uſed in Algebra for (— 

_ rw or the Arithmetic o Negatives] Is that kind wherein Ne- 
= N or ities are employed, which are known by 


before 
_—_— Bbb.2 „ The 
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The Numeration is no more than only adding the Words [ks 
than nothing] to what is wrote down; as — a, or —7 is read 4 
leſs than nothing, or 7 leſs than nothing, and —.75 ec is that De- 
eimal leſs than nothing, © : 
Addition] Shews the adding of Negative to Negative or Affir- 
mative, as by the Rule of adding the Quantities of like Signs to- 
gether, and taking the Difference for the Sum; as the Sum of 
—7 + —38—10; —7 3 is — 43 and 12+ —13=—1, 
Suhſtraction] Is done by changing the Sign of the Subtrahend, and 
then adding the Quantities; as from — ? take —3, reſts 43 
from — 7 take —3, reſts - 10; and if from 12 you take — 13, 
there reſts 25, c. 4 | | 
- Multiplication] Is nothing difficult, for you only obſerve, that if 
uantities of like Signs be multiplied, the Sign of the Product is 
Affirmative or =; but if the Factors have unlike Signs, the Sign 
of the Product is Negative or —: Thus —7 by —3 is 21, and 5 
9 7-3 but 7 by —3 is — 21, and — 12 by 13 is — 156, 
c. And the ſame Rule ſerveth for 15 i 
Diviſion of . Negatives.) As to prove thoſe in | Multiplication, 
21= —7 quoteth — 3; — 21 —3 quoteth 7; and — 156= 13 
=—12. All which you'll find farther illuſtrated, with variety of 
2 7 Se. 3. of Cbap. 7. alſo. Seftions 2, 3, 4, and 5 of this 
Chet; 2 jo the laſt of my Examples in Converging Series near the 
nd o ” / ain 0! 33S) 209% 
1 Nome.] Whence Binomial, Trinomial, and Multi- (or Poly-) 
nomial, i. e. Roots of 2, 3, or more Names; ſee thoſe Words. 
Numeral Algebra.) When the Work is performed Algebraically 
with Figures or Numbers, and not Letters. 


1. Periodicsl Degrees, or Paradical.] Of the Terms of a Cubical ec 
Equation, are when the Exponents of the Powers therein riſe or fall 
gradually in an Arithmetical Ratio, as 2. — 59 1 +-1154u*— 8080 
=—12000, Sc. are regular Biquadratics, having all their Terms 
in a gradual Order. 5 | Fe BEER 
Permanent Quantities.) In Fluxions ſuch Quantities as are inva- 
riable without Motion, or at Reſt, and conſequently have no. Flu- 
Pouers of Quantities.] See that of Numbers, Chap. I. Se. 1. or 
here below; as 4 or c, Sc. are Roots or firſt Powers, 
uu or cc are Squares or ſecond Powers, aun or ccc the Cubes or 
third Powers. it 0 


Power 
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Power to raiſe the Powers of Numbers to that of any other.) As ſup- 


poſe I raiſe the Root h to the ſame Power as cccc or of, this is 
to multiply þ in itſelf 76, to bring it to the fourth Power or Bi- 


| quadrat: Or ſuppoſe / 82, were to be multiplied by 2, here 2 muſt 
- be raiſed up to the ſame Power or Cube with the 82, and it will 


ſtand either 2 V 82, or y 8 x / 82 =v 656; this will be of Uſe to 
obſerve, when you come to the Doctrine of ſurd Quantities, Seck. 7. 


of this Chapter. 

Polynomial Roots or Quan 22 9 which conſiſt of abo e three 
Names or Numbers; as 8 n, &c. 

Poſitive Quantities, |} The tame with Affirmative; which are thoſe 


that are marked with or follow the e Sign , or elle ſuch as have 
no Sign before them. 

_ Quantity.) In Algebra, either that ſought for, or thoſe given in 

Queſtion, or they are all thoſe Symbols which repreſent any 

—— umber. See Simple, Compound, . and Variable Quantity. 
Quadratic ion Are ſuch (or reduceable to ſuch) as have 
the Square of the unknown Quantity in the firſt Term, and the 
Root (or that multiplied in ſome known Quantity) in the ſecond 
Term, as eee See two Sorts, Sec. the 10th of this 
Chapter. 
| Rational Quantities. Either ſuch whoſe Roots can be extracted 
accurately; or ſuch as are VO the Root of ſome Quantities, or 
which want no Ex 

Raiſe the Powers of Number or Quantity.) See Powers. 


Radical Signs] Are v/ for the Square Root; y for the Cube; v- 
for the Biquadrar Root, Fc. ſee Roots and the Powers in the Ar- 
ticle preceeding, of Algebraical Characters: And alſo _. © 
| © Roots of Quantities.) Are either (in Algebra) put 2 
(if of Rational Quantities) or if of Surd Quantities the 
expreſſed by putting the proper Radical Sign before the — 5 ; 
thus in the th Caſe, the Square Root of þb is b, of cc is. c, &c. 
the Cube Root of #u# is u, &c. and in the ſecond Caſe, 'the Square 


Root of = is y/ 1 the Cube Root of +6 SIE" T the 


Biquadrat Root of it is 7 i, _ —— 8 of any other Surd 
Quantity. See Binomial, Trinomal, Reſidual. Note, 
That the Surd c/ d, ec, — e tie Square Koo SO 2 ec. 


Reſolution 
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| Reſolution of (or 10 ſolve) Equations.) After an Agebraiſt has done 
with the compoſing an Equation, as under that Word, he reſolves 
it by ſeveral Rules requiſite thereto, as by Multiplication, Divifion, 
Addition,  Subſtrafion, Evolution, &c. ſo the Equation. compoſed 
under the word Compoſing as above, which i =b —2 being re- 
ſolved by multiplying, by the Denominators of the Fraction, and 
adding 3 to each Part of the Equation, dividing. by 14 and 3 

d i SIA £7 65 


(6r 17) gives the Solution of che Queſtion, or the Canon u f 


Now 6 we find is = 1000 in the 2 ſo « the unknown 
Quantity is eaſily found by dividing 6000 by 17. And the Equa- - 
tion under that Word, viz. 1 E- dg r I being reſolved, is 
— —— 8 Particular Rules for reſolving Equations, ſee Ses. 
the _ 9th of this Chapter; where-it appears, that an Equation is 
reſolved when the unknown Quantity alone poſſeſſeth one Side of 
the Equation as here « doth. Nr | 
Refidual Roots or Quantities.) Such as have a Negative Sign be- 
tween them, as be— d, &c. or 40—10=30'the Reſidue, N 
Simple Quantities.) In a ſtrict Senſe are thoſe ſingle Letters wh 
repreſent the ſeveral Numbers in a Problem, given or required. 
Or ſome take them in a larger Senſe, for ſach Quantities as are 
not connected by ＋ or — to any other, 2 be multiplied 
in other; of the firſt ſort are ö, or c, or d, &c. of che ſecond are 
4b, bc, drs, &c. E od e 
Signs:] See the Table of CharaFers, Article IV. of this Section; 
alſo Afirmative, Negative, and Radical. e u. ee OR 
11: Simple Eguations.] Such as are free from the Involution or Powers 
of the unknown Number or Quantity. gt t 
Simple Quadratic Equations.) Such as have (or are reduceable to 
have) the Square of the unknown Number or Quantity in only 
one of the Members or Terms, as uu = , that is, — HOs or 
uu e, which by the Secluſion of & in each, is u=vb-+4c. 
Series.] A Rank, Row, or Column of Numbers or Quatitities 
offderly placed. See Progreſſion and Couverging Seris. 
© Spectes.] In Algebra, are the Letters which repreſent the Num- 
ders in a Queſtion, they are alſo called Fymbols 3 fo ſpecious Arith- 
metic is not Numeral, but Literal Algebra. 
* | Subſtitution.) 


— 1 
1 — wYO 


bl are therefore; ma 


4 * . K. 
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Subſtitution} Is the putting one Symbol or Quantity into the 
Progreſs of Algebraical Operations, in the room of ſome other: 
As in the Solution of a Quadratic Equation, by changing the 
ſeeond Term, and as in Fluxions. 

Surd Quantities, gy Such as cannot have te Root expreſſed, and 

d with their proper Radical Sign, which Term 
ſee above, and 1 alſo Roots of Juantities. 

Terms] Of an Equation, are commonly ſaid to be the ſeveral 
Members thereof ; Tice that Word above ) but if in a Quadratic, 
as.4u ets 1 ud =k- 377 the Terms arte called but three Terms, 
as 1 1 fi + u 4 (becayſe the known Quantities are multi- 
plied in the an 1800 of the unknown ) the ſecond; and . 
the third Term. 
 Tranſpoſition] Is the changing the Places of the Members, of an | 
Equation, in order to make the unknown Quantities to poſſeſs one 
Side, and the known the other Side of the Equation; whereby 
the Knowledge is gained of what, Value the Number ſought in a 
7 really is, by finding what it is equal to. See Sec. 9. 

this Chapter, for Rules to perform the ſame. 

Trinomial Roots or Quantities] Are ſuch as have three Nomes or 
Names, as u r tu, &c. 

Vaniſh, or be Manting.] A Quantity is ſo, 5 by Reduction or 
Contraction it is expunged or thrown out of an Equation : Or as 
in a Cubic, c. When the higheſt and loweſt: Powers of the un- 
known Quantity are only ex 3 as „» +— x: here x* is wanting. 

Variable Quantities] Are ſuch as are pate in continual Mo- 
tion, — they generate Lines, rr and Solids, the 
ſame as Flowing Quantities. 

Uncie] Are the Numbers - prefixed to the Quantities, which 
are the Powers of ſome Binomial Roots; as in the Square of 
a ENA 2 ab-5bb, the Uncie is 1, 2, I, for a4 13 are 1 4 4 


and 1 bb; ſo in the Cube of a +, viz. 8 gab b+bbb, 
the Uncie is 157 bo Sc. for 2 ir 1ſaac Ls 2 8 
the Luciæ of any Powers are found (as oppoſe the third Power or 


Cube) by this Rule 112. (3x "pt 7h 201, which in Words 


is read thus: One multiplied i in 3 the Power, leſs o, divided" by 1 
is 3 = the ſecond of the Untie ; 3, the ſecond, muitiplied in 3 the 
Power, leſs r, divided by 2, gives 3 = the third of the Una ; 

and 3, the third multiplied in the Power 3, leſs 2, edel by LD 
ge. 1 = the fourth of the Uncie. $1 


- 4 ® 
0 % * 
_"* 
7 * 
. 
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Ad by the ſame Rule, the sig of the Surſolid is 1; 5, 10, 
Z it 5, I, for every Quite and ne: _ 1, are the Uncie ariſing. 


r 0G - aan. 
10822 (6x2 (1 
8 7 = (x 7 5 G e 


Vinculum) Is a ; Com pound Sura Waadt müll by a Flu. | 


4 This Tie (TT: lac 
alſo Seck. 6. 


on; in which this is a Term. 
Unfold.] To unfold an Algebraick Canon, expreſſed Literally, 
is to compare the known Quantities with the Numbers which they 
repreſent; and working withthem, as the Canon directs, we Ott 
the Value of the unknown N ſurpber, - or that fought. - .. 4 
Wanting.) See Vaniſh. © n 
_ Having in this Section laid a plain and copious ech 11 
ſhall be ſomething briefer in the ſubſequent Rules, * no farther 
chan 1 is contilbent with evident Demonſtration. - _ * 


, l 


«Rb 
: * 


2 $62 Fax 3 * n 

. sier. * Audnon of CR tor e 
- \ . J | v : n 69 * I. 1 — 
Were rxvoe 4 . 9 0 . Ct 

Note Ste e e le += 37 dee, 


16 | 2 . 3 
Literal 9 ima Ne 8. 2 Aa, Literd— 144 — 420 Nume:ral 


104==700: . 27 = 245 
= 3 7 $07 28 700. @ 
TIT 13 1 "wa 19 HN 7⁰ 35 S. ” 


| Sum 20 J== 1400 Sum er Proof. Pan ee Sum ert oF 


. '. Compound Quantities. W 4=4; g 16 56. 
3 ddb+ bbg= 288 ＋ 576 Example 3. 


hs ddh—2 bbg= ir mere An 47% 
* tg —5ddb 5+ bbg=— 4 r 576 | $02 21A Þ 5 

om — 4b 0 — 96 +... © Sum for Proof wy 

+5 30> -, The General Rule for Auditions. 


0 tbe Quantities of like Signs are to be added together, Ak where 
that are different Signs, as in the ſecond and third vamples, you muſt 

btraft. the Sum under one Sign from that under another, and put the 
Difference down marked with The ſame Sign as that Sum, wherein was 
the; Exceſs Ag I deduct 19 c from 20% (in the — 3 
and the Difference is c for the Sum require. 

And in the third Example, (Cal. 1.) the Exceſs lies i in che Ne 
tive Sign, for taking 44d Rn Hy the Remginer 1 is — ddb 
3 14d b.) 5 Jo Aro och ==" 2 


g's + 
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And in the ſecond: Series of: Quantities / in that third Example, 
«he Signs making the Quantities to balance; I therefore put (0) 
down, all which is proved by the reſpeQtive Numbers. 
Andwhereas it may be thought ſtrange, that a Sum Total ſhould 
be d db, or 96 leſs than nothing; it is no more than what falls out 
in many Caſes: For if a Merchant draws on his Factor 480 l. (as 
the Number is in Example 3.) and that Factor has but 288 l. and 
96 J. =viz, 3841. to pay the Bills in his Hands ; tis plain, when 
the Factor has paid what is drawn on him, the Merchant will have 
96 J. leſs than o in the Factor's Hands, c. And this is alſo plain 
from the Reaſon mY for adding Affirmative and Negative Indices 
of Logarithms, Chap. IV. foregoing 3 which they who have con- 
 Tidered, the Aachen and Subſtraction of Algebra will to them ap- 
r evident and reaſonable. 
And when Numbers are to be added that have different Quanti- 
ties annexed, there is nothing to do but to put them down in one 
Line with their Signs between them ; as to add 5ab to 3ad, is= 
5 ab+-3ad; and ube to rst is — rstfubc, Ke. And the 
Quantitics i in the foregoing Examples are truly added by the ſame | 
way, being ifterward contracted as under "OP word ( ontrafiicn 1 in 
the laſt Se tion foregoing. | | 3 


„ Sic r. II. 22 of Algebra. | 
| The General Rule, &c. fe after the Examples, 


Note, b=70 Example 1. Example 2 2. 
From 20b 1400 From c 35 
Literal- Numeral abe — b |; 
Take 11þ=770 , _ , — 
Reſts 9b 630 1 { Reſts. 206= 70 


 Note(as in Addition of Compound Quantities) 4=43 g=16, andb=5. 
From — 4db nw a - Example 
Take — 54db 235 b — * 4 

g Reſts 4 db Abb = 384 + 1152 

And as a fourth Exam 3 if from 4ddb g bb, I take 
ShTag—bb—d. gs i 4 e * a” 
Lab lll ds b -g FUE 
R Dee For 


* 


n SubtraBtion of Ager. Chan X: 
For Proof of which. By the een! it appears that 4 ddb 384 


From this Sum 53860 taking the 85 b = 576 
Sum of the four Quantities in the I= 490 
Subtrahend (added according to Sam 5855 

the Rules of Addition,) which is vis, 522420 676 | 
636, the Remainer is 5224 as g=256 7 Gat 
by the Margin LS, « wy 361 „e 
And ſo it will be by Tn. — d= 4 5 5224 


The 8 Rab for Subltcaion, i. & | 
* Chang the Sign of the Quantities to be ſubfirattd, and then W 6 4. 
addition. 


So in the firſt Example, 20þb—116=9b, for 1400—770 =630 3: 
which is 95, or 9 times 70. 


Aud in fi Example, + 196207, or 35+665=700 . 
e I change the Sign of 285 ay 
a the t xample; I change the of 2 (or 1152), 
add the ſame to (o), makes ketten; ; and—5 d b, or 
— 480. having the Sdn and added to 4db, . — BE 
gives 44db, or 384 the Remainer as you ſee. And 


In the fourth Example; If the four 95 of the Subtrahend be 
changed — made wh the Re- * 


-4 
. 


mainer above, that Remainer | 4ddb= 384 
will prove true and agreeable to ghb= 5 76 
the ion foregoing, altha* = 
it be done differently and a > 3 Sum = 8860 
cording to the General Rule for And — 5b — 420 
Subſtraction of Algebraical Inte- 3 


gers, as by the Margin appears, F 36} * 
where 1 + Ee 

Note, Theſe Examples pro 
the Truth of thoſe in A 


The Reaſon of thic Generat Rule for Sabitrattion. 
, Either-the Sign of the Subtrahend is 4 or — , if + as tc to 
take 2 from 6, 2158 to take 2 from 6 is (ſpeaking Algebrai- 


cally) to ſay 6 —2 (or leſs 2 where the of * 2 is of 
Courſe changed. ; 1 * ho 
3 adh, And 


Reſts = — 


Sr or. V. Aultiphcation e $79 
2dh, And if the Sign of 2 (ec) as given to be ſubſtracted were 
(—), then by what is fad of Subſtraction of Indices of Logarithms, 
as well as from the Reaſon of the Thing itſelf; if I take (2) 
from 6, there will remain 63 but if — 2 (a Teſs than o) from 6, 
*tis the ſame as to add 2 to 6, fo there muſt remain 8; for b 
how much the leſs any Number is that is deducted, by ſo muc 
the greater is the Remainer; and by how much ſoever the Num- 
ber ſubſtracted is leſs than o, by ſo much does it make the Re- 
mainer | greater than the Sum ſubſtratted from. 


Sxer. IV.  Muttiplication in Algebra, | 33 


Note, u=25 ; $=124 c=203 d=4; g=5; b=10, 
A General Rule, ee after the Examples. 


* 


—__ 


Pn I, Tor > multiply umpte Quantities d e 1 7 
| ul 


. 2 22 4 Caſe 2 

Caſe 1. ty ==: 22 9 7 
i Product bu = 300 | Product dg = 20 
Multiply — c=— 20 Ear". ./opten 25 

_ Caſe. dy b= 1e by —c=—20 Caſe 4. 
Product ch — 200 Produt—cu =— . 

"Prop. x, To mulciply compound | Simple. 

Caſes, Multi r DONG Caſe 1. 


= _ 


— — — * „ di... od 


n —— — 10 "Cale 2, 


by —£c= — 20 


| Product Tee heb + + 1600 + 2001800 
—— — —_—— | — — — 
Caſe 3. Multi ly 25 500 ＋ 4 Caſez. 
| A 7 == — 20 | 


— 1 CET ET FX: * 


Product Memo mh ger — 40060 — 80=—10080 


— — —ͤ ͤ Gä— 


Cc 2 N ED Prop. © 


300 Multiplication of Algebrs. 


Crap. x. 


Prop. * To multiply compound Quantities by Compound. 


Caſe 1. r 5 1068 


by 8 = 3 10 35 


* 77 OY 


* * 


+ nt e . 
— 


b+gb 315 


Product 28 + bbb Igbo 3675 Product. 


Caſe 2, Multiply e — =— 105 
oy 2 = —— 


— — — 


* 


Product. 


57 N66 626. 
2 . 
| Product gghbigog+ bbb+gb=3675, 
—— — „ 
Sy: 1 bbjg= 100 +5 = 108 
3, J——gg_—_ enn M Neri 35 2 
—8 bb—geo e — 
of —bbb-gb : — 


Produdt = 1 S- 


| Product: 


"Tomuttiply © Coffick Powers, ſee at the end of Diviſion of Altira. | 


We General Rule for Multiplication. 


If the Signs of both the Factors are lie, then the Sign of the Product 
15 Affirmatroe: But if the Signs of the Fathors are 4 E the Sign 4 


the Produtt is Negative. 


This Rule will appear to be obſerved. in the nine Caſes of A 
tiplication as above, Which Fhave demonſtrated by Numbers, which 


agree to the Quantities of the Factors and. 


Products: For Inſtance,” the Product of ö Values. 


the firſt Caſe of Prop. 3. is as in the. Mar- 


gg = 4 


gin, where the Value of the Product is e- 12 * 
qual to the Rectangle of thoſe Numbers 12 
105 and 35 (the Values of the. . 1 Sun = 7; 


multiplied together. 


SET. V. Diviſion of Algebrs. r 
Te Reaſon of the General Rule for Multiplication. 
* 1f, Multiplication being nothing but the Work of many Addi- 
tions; it follows that — ab being added to — ab, is — 2 ab, which 
is the ſame as multiplying —a6 by 23 and ſo —gb —2gh —3gb 
added, is =— 6gh, which is the ſame as —ghx6 ; which ſhews, 
that the Negative Quantity — g by the Affirmative 6, muſt give 
the Negative — 6g, and the like Reaſon holds for any other Ne- 
gative by a poſitive Quantity. — AS: | 1 
2dly, And as in Logic, two Negatives make an Affirmative; ſo 
in Algebra, one Negative Number or Quantity multiplied by ano- 
ther Negative, produceth an Affirmative : For the Sign — being 
directly contrary 7 muſt make a Product of a direct contrary 
Nature when the Multiplier is —, then (as above) when it is g 
as ſubſtracting a Negative, is adding realiy ſo much as we ſeem to 
fubſtract, as — 2 from 4 is 6. | — 


2 N DR 7 Alga.*" 

I ſhall make uſe of the ſame Letters and their Values as in the 
laſt Section, and the Examples ſhall be ſuch as to prove both them- 
ſelves and thoſe in the laſt Section. | 


—_ 


Prop. 1, To divide a ſimple Quantity by a Simple, oo 
Caſe 1. Divide bu 300|—b) bu (—#=Quote=25 ; for —12) 300 (—25 =——# 
by —b=—12 bu. Sa. tack 9 
| 3 e 60 
O0 — 
2 O 


| Caſe2 Divide dg 40] g) dg (d the Quote; for 5) 40 (8=4d 
eee 


| — | f © Cs O 


O 


Ecſe g. Divide —ch=—200 )- - the Quote for 10 - (=205—c 
| IS. 0.6.1 *** |. 644 SS 


_ "Divifien of Agebra. CuAr. X. 
Prop. 2. To divide a Compound be a ſimple Quantity. 


Caſe 1. Divide 2 chu Ted 1000080 2 vcd cf tpn bu +4 o) . 504 


by eee aBAu 4 
20 0 7 ed 
1 | Fes 
OO UE IE” 
Gow 
Caſe 2, Divideeed-+-ch= 1600+ * adn —20)1 )1800(—9g0 


| | 
| ch 
= 


8 


' ""Caſe 3. 


ore, 
Divide—2 ena 6 
by cj * | =2ch-+d 
| a 1 
at '- 
0 | 


: Prop. 3. To divide e rl by Compound. 
Caſe i. Divide ggbb+g2g * by KBE 


uote. 


ran 8 J Pe! 65 3503675 (105=bb-+g 
edu 
—bbþ-hbhb+gh reſt of the 375 
5 1 58 + Dividend. | 3 
or 2222 8 n 
£88 45 Deduct. 
* ore. | 
Caſe 2. Divides carb ct Hin oae= 3675 
by 8 . 
te e 35 =Quote: 
55 S Quote * =Z—gg—b 
bbb 525 
+, bh b--gb | 2 
8 Teſts 0 | 1 


Caſe 


- 


Scr. V. Diviſion of Algebra: 383 
Caſe 3, Divide — 336 b —ggag —hhu 60 15 


ote. * — 2 | 1 

33 =b)—gg bh—ggg—hbhb—gh bb +g=the |— 267 . 

<4 D 60 TAS +6 % 3973675095. 
| gg gtbbb—bbb-yb=theralt of 175 


| 2 3 if Contracted. | 9 
din '2 _.o reſts, E 
90 FSeenerul Rite 6s to the Sigus. 


It is eaſily ſeen by the 9 Caſes above, that if you divide Quantities 
by thoſe having like Signs with thoſe divided, then the Signs of thaſe 
put in the Quote are - or Affirmative; but if the Signs of widend.. 
and Diver are unlike, then the Sign of thoſe Quantities put in he 
Quote are Negative. 0 0 r 

| General Rule as to the Quantities, un 
Proceed in the Method of common Diviſion, putting thoſe Quanti- 
ties in the te which are not in the Diviſor, as in the faſt Cafe; I aſk 
how often —gg in —ggbb ? the Anſwer therefore is bb, which I put in 
the Quote, and multiply ing the Diviſor by Eb, is -b -b (in the © 
laſt Cafe above), ſo the — is — gg bbb (becauſe the Sign 
muſt be changed of bbb, to deduct it from —ggg); then becauſe here 
is+bbb—bbb, they deſtroy one another, (as is — under the Word 
Conmraction, in Sed. 1. of this Chap.) fo there reſts but — ggg -b and 
I find I can have —gg of the Diviſor in —gg g of the Divigual +2, by 
which multiplying the Diviſor —g g—b, — — -g 28-2, which 
deducted from the laſt compound Quantity oontracted, Teaves o, or 
nothing for a Remamer.. | 
But tho? this is pretty enough, and ſerves to ſhe the Coherence of 
Diviſion in Algebra, with that in other kinds of Arithmetic ; yet it is far. , 
from falling in uſe, ſo much as where the Diviſor in Species will not 
divide any part of the Dividend; or eſpecially where it wont divide 
it all, but ſome part; and the reſt as a Fraction of the Diviſor being 
put under the remaining part of the Dividend. 


The firſt Kind of mare common Caſes in Diviſion are theſe. 


| b 17 
To divide gh by r, quateth = ;ſloprq-it——mby c, i= 


and 


| | 
(the Dividend, Tu 

| 

| 


as 1 


* 
» 


„% Diviſion of Algebra. | CHar:X. 
and alſo ed en by pr 5—tu, is e Sc. which are 
done by only putting the Dividend over the Diviſor. 

Tbe ſecond kind of more common Caſes in Diviſion ws 


| 2 the Diviſor is 
found i in ſome Quanti- eu e (a+ £== ;= the Quote 


ties of the Dividend but 
not in all: As su -t — | 
g being divided bys EL reſts. 
St, will ſtand as in. f gb 
e Margin. bo 1 0 e- Fpre Abril. Le 
So alſo to divide mu 
Prag, by 1 1 E = the C Quote. 
ms pr. „ reſts, 
. The Truth of theſe two Caſes.i is eaſily demonſtrated, b ſuppoſing | 
che Species to repreſent any Numbers. But becauſe 1 ſhall a little 


Further have Occaſion to ſhew how'to ſolve Equations by Diviſion, 
I ſhall refer the Numeral Work thereto. 
A learned Friend put me in mind of giving this for my laſt Ex- 
- ample in Druifion. 
4 5) 4 85 eee ee, e the Quote, 
a”: 


4a ＋a⁰⁰ | . e 
IT =a% oo ada bath gba 
* e. ek Pat bats ah Sp 
| +45 b? Suma e the Prod. contracted. 
2 og} oF _ =the Dividend, 
33 02. G8 W 14 | 
gz w— galt 
FIT Fa 277. i 
x 2202 5 | 
$0.87 1.15;30 tua? bt ** 
FI ads Þ1 Pi I, b s. ; SIM 


2 


O 


Sxcr. VI. To raiſi the Powers of Numbers, &c. * 6 


And Note, That the Differences of any two like Powers of two 
Quantities, will always be divided by the Difference of the Quan- 
titles without any Remainer, as a — 1 a—b,=a*j-a*b-ab*-Þ, 

2. When the Exponents of the Powers are odd Numbers, the 
Sum of the Powers can be divided by the Sum of the Quantities 
without Remainer, as a - ab, =a* —ab-+bb, And as 
in the above Example at large. | * 

3. Alſo when the Powers are even, the Difference of the Powers 
can be divided by the Sum of the Quantities; as a*—b*+ 4b, 
Se -e -b. 15 


SzcrT. VI. 07 raiſing the Powers of Numbers and Quantities and of 
n Extracting the Roots, 


1. By the following Table you have the ſeveral Ways of ex- 
preſſing the Powers with their Exponents, both of Numbers and 
8 cies; what is ſaid of the Powers of 9 being expreſſed by their 

ponents, being to be taken alſo in the other Roots 8, 7, 6, 5, 
4, 3, 2, and 1, for as 9** is to the 10 Power of 9, which by the 
Table is 3486784401 : So is 8. =the 10" Power of 8, which you 

ſce is 1073741824, which are the two various Ways of expreſſing 
the Powers of Numbers. SL 

2, For the Powers of Quantities, whether Simple as thoſe of «, 
or compounded by 2 7 17 as thoſe of ub, viz. uu or *, 
and au or u, &c. for the ſecond and third Powers of u, or of 
4b, whoſe Square is uu hb, or better * b*, the Cube =#*þ ; you 
have the beſt way of Notation in this Table. | 


386 To raiſe the Powers of Numbers, &c. CHAT. X. 
_ 4 TABLE being 8 Ways of expreſſing the Powers, 


1 
A s t 
al 43 33 1 65 15 35 2036 7 s 49 49 3 
2724 263 3436444 4 5 54 [6% 648 5774 18548 | 55 9.49 Pre 6 26 


thus: 
Ir better 
thus: 


; 


both of Numbers and Species. 
*+ 2 1 2 8 = 1 | "pF 2 1 
1 * a — — . [> — 
[Exponents. = * V * = S 5 S 1 = E 
[ 3 1 541 | 8 41 | [ 
11-1 Þ 4 4-4 | Eren . 
3 49 | 3 s | ZE 
blikile 1 ATTY 1. of 
FF | 8 1 Z 5 . -2 
3 — 81 bo 2 _ © Ph 
218 [4S|[LIE|Eþ Ef E Z 
8 3 2 o 5 8 | $ J E 5 
c 1 © 2 5 4 | Ef 2 
I 1 I I I 1 I k I 
2 4 8 16 4 64 ee © 102 
9 27] 81 [ 243] 729 650] 196833 5904 
16 64 | 256 | 1024] 4096 65536] 2621 104857 
| 2 125 | 625 | 3125 751 78125] 390625] 1953125] 9765625 
1 3 216 | 1296 | 7776] 4665 1679616 10077 6046617 
49 | 343 | 2491 | 16807117649] 823543] 5764801] 40353607] 28247524 
64 512 | 4096 | 32768[262144[20971 5211677721611 342417728[107374182 
81 | | 729 | 6561 | 59049[531441 30467211387420489[3 4867 4491 
Or more 9? 1's +9 ge. 7 9 
rief. 10 10? 103] 10+ | 105 | 19s 107 108 16% f 1022 
: 3 1% us 2 |ununs | A un u 8 au¹Euu¹ auuuusnu auuuuuuuuu 
rather. 3 u? | #3 | 4+ 13 us 2 1A 45 1 
| 34 181117 1 8 
lf compound ; . ˙ 
6 


And the Notation of Powers with Fractional Exponents is thus : 


dots. Pquare: Tubes. [Biqua- r uar'd] Second Squared [Cubed | Squared 
* | drat. lid. . [Surſolid.| Biquad. | Cube. | Surſolid. 


| 7 70 a? a* 4²¹ a3 433 a* 44 45 
=, Q a „ als als a* a3 a a3 a33 
a | af [at a aa a'* | a* an 4, &c. 


Or with Literal Exponents, thus: | | 
. »|3»|o| w E E im | gn ſiowm | 
a*,| a fa, a“, fa“, a“, a“, 47 [a a?, CC. 


Some 


+ Ddd 2» 


- 
* 


SEC r. VI. To raiſe the Powers of Numbers, &c. 387 


Some Obſervations upon this Table. 


1. Any two Exponents added, give that of the Product of the 
reſpective Powers: As where the Root is 3, and the Exponents 4 
and 5. I ſay, the Sum of 4 and 5 =9, which is equal to the Ex- 
ponent of the Rectangle of the reſpective Powers 243x81 = 19683. 

2. Double any Exponeat, gives the Exponent of the Square of 
the reſpective Power, as in the 4th Power of 5, which is 625. I 
ſay, double the Exponent is 8, which is the Exponent of the Rect- 
angle of 625x625, viz, of 390625, 

3. I obſerve that 3, 4, ec times any Exponent, gives the Ex- 
ponent of the 3d, 4th, Sc. Powers: As three times the Exponent 
2 is 6, ſo the Cube of the Powers 9, 16, ec under the Exponent 
2, pu 729, 4096, ec the reſpective Powers under the Expo- 
nent 6, | | 

4. If an 8th Power be to be divided by a 2d Power, the Expo- 
nent 2 taken from the Exponent 8, leaves the Exponent 6 ſo any 
of the Numbers under the Exponent 8, (as ſuppoſe 256,) divided 
by any of thoſe reſpectively under the Exponent 2, (as for In- 
ſtance 4,) the ore will be reſpectively the Powers under the 

nent 6, (in this Example 64.) | 

5. The Cube ec Root of any Power, is the Power reſpectively 
of the Exponent of that Power given, divided by 3ec ; ſo the 
Cube Root of 262144 (its Exponent being q, a third of which is 
3,) is 64, found under the Exponent 3, and againſt the Power 

iven. So likewiſe the Surſolid Root of 1024, (or any of the 
. under the Exponent 10, ) is 4, or the reſpective Num- 
bers under the Exponent 2, the Quote of 10 divided by 5 ; for 
4*=1024 the Proof. So much for railing the Powers of Quantities 
compounded by Multiiplication ; I proceed to ſhew, 


% To raiſe the Pouerr ef Number, &e. CHa. X. 
III. How to raiſe the Powers of Quantities compounded by Addition or 


or rnb i. e. from a Binomial or Reſidual Root, and to extra? 
ts 


29 S the Root or iſt Power: 
77 K. K S the Square or 2d Power e 


1 
«uu 2b Uu bu 
+ buu+2bbu4-bbb- 
4? FF = the Cube or Ls Poner n. 
web oy 


Faw | LITE ub” | 
- bu +3bbuu+3 ub? + b þ* 


— . 


= + 45 6b. uw +4u * * N or ach Power of ny. | 


Far + T + r 
+ bu +4 +61 + 4ub* +8 


. S the Surſoli or 5thPower of 
, ; 


1 rr bu er gu b -b ac 2 
| 5 u*10wb* 100%" e | 


55 oven 555 
| OT # 


ty 2 Pu 208% Ig. -E 6b ub* 
T wit TOR 155 201 5 18 5-6 


u 7 FOR u*þ? u*þ* 2114} bs þ” the 2d 
4 y- 1435 +35 * Tre tend of v 


15 + 8bu' +2 $6000 a0 380 I 
=the ower. 

1-9-4365 -8 4% +1 264" Ut 126u*%' +844" b*+364"b"+ 
e 7 Se TR (gube = = the gth Power. 
WY! Tobu*-+ 45 Þu*+120u"Þ+ 210-29 225512 102 b + 
8 .S = the 10 Power of a0. 

i Obſervations 


Szcr, VI. To raiſe the Powers of Numbers, &c. 3839 


| Obſervations from this laſt Table of Powers. 


1. That the Sum of the Square of the Parts of any Number or 
Quantity more the double Rectangle is = the Square of the whole, 
as per Euclid. 

2. That the foregoing Example of Powers may ſerve as a Table 
for any one to know any Power of any other Binomial Roots by, 
though of other Letters, mutatis- mutandis; the Unciz and Powers 
being the ſame as in this. | B56) 96 

3, That the 10th Power is eaſily produced from the gth or any 
ſabſequent Power from the preceding; by firſt finding the Unciæ 
as per the Rules foregoing, or as under the 5th Head following, 
and conſidering the Courſe of the Powers that precede that which 
you would find: By which Method F have ur ide. the 8th, gth, 
and 10th Powers without any Multiplication. 

4. And that the Reader may not want a proper Way of expreſ- 
ſing in Words any Power, I ſhall give an Example how the 10th. 
Power is properly read ; which is thus : | 

The ſquared Surſolid of 4, more 10 times the Rectangle of b in 
the cubed Cube of u; more 45 times the Square of þ in the ſquared. 
Biquadrat of :; more 120 times the 2d Surſolid of « in the Cube 
of ; more 210 times the ſquared Cube of « in the Biquadrat of 5; 
more 252 times the Surſolid of « in the Surſolid of 5; more 210 
times the Biquadrat of in the ſquared Cube of þ ; more 120 times 
the Cube of « in the ad Surſolid of b; more 45 times the Square of 
u in the ſquared Biquadrat of þ; more 10 times « in the cubed Cube 
of þ; more the ſquared Surſolid of þ, * 

5. A very brief Way of finding the Unciæ of any Power by that of the 
next preceding Power is this; (which I have not ſeen given before.) 


A ſecond Way of finding the Uncie, 


Add the Unciæ of the iſt and 2d Members (for Example of the 
9th Power to find the Unciæ of the 10th) together they make 10, 
which is that of the 24 Member of the roth Power, 36 in the 3d, 
and 9 in the 2d Members of the gth Power is the 3zd Member in 
the 1oth or 453 36 and 84 in the 3d and 4th Members is 120 be- 
longing to the 4th Member of the roth Power, Cc. of the reſt. 
And the Powers themſelves, . and their proper Exponents are found by 
the like Method, obſerving, That in which of the 2 Powers _ 
2 


_ 


add, is the greateſt Exponent, that Exponent muſt be put in 
the Sum. . | | | 
Thus to make the roth Power by theſe Rules from the th. The 
Unciæ of the 1ſt and 2d Members is 10 = the 2d in the 10th ; and 
the Sum of the Powers is by? ; (becauſe 9 is found the higheſt Ex- 
onent of j and b is only the 1ſt Power.) So 100 is the'2d Mem- 
bas of the roth Power. The 3d Member of the roth is the 2d and 
3d Members of the gth, Sc. done as in that laſt mentioned. 
And this will be made plain by a Numeral Example of finding 
the Unciæ to the 15th Power of a Binomial, by an eaſy Addition 
of only two Numbers; which Unciæ, with thoſe of all the interme- 
- diate, are found much ſpeedier than that ef the 15th Power alone 
can be by the Method before · mentioned; which requires Subſtra- 
ction, Multiplication, and Diviſion, and thoſe pretty tedious ones 
before thoſe of the 15th Power can be exhibited by this Method. 


IA new Table of the Untie to the 15th Power of @ Binomial Root, 
bb. nad by Addition on). 


Fr 

2 2 

2 
1 'V "x 
1 6mm 

; 3 3 1 2 2 * 2 
L 1 ny c 
0 75 0 "25" e 2 9 
c TOW TT | 
8. a8 560-50" 56:28 2 $4.51 nn 2 
9. 36 84 126 126 84 36 9g 1 AA Y 


10 45 120 210 252 210 120 45 lo 1 wn 
11 55 165 330 462 462 330 165 55 11 wn 
220 495 792 924 792 495 220 66 12 1 mm 1 


mW nw Ho „ bt bd Bd but Bu ey od 
a = 


12 

13 78 286 715 1287 1716 1716 1287 715 286 78 13 1 08 
14 91 364 1001 2002 3003 3432 3003 2002 1001 364 91 14 1 * 
15 105 455 1365 3003 5005 6435 6435 5005 3003 1365 455 105 1s „ Stheihnciæ of 
| | ® | the 15 Power. 


This Method, to me, is intirely New, and my own Contrivance: 
% But ſee a Third Way alittle farther. . 
| 2-4 
6. It is obſervable, that the Unciz encreaſe till you come to 
the middle, and then decreaſe; there being the ſame Unciz to the 
right hand of the higheſt, as towards the left; fo that when 
* 5 5 n "you 


Sect, VI. A Third Way to find the Uncix. 391 
ou have found half the Unciæ, you have all: 8 farther, 
hat there are two higheſt Unciæ in the middle of the odd Powers, 
as the 3d, 5th, 7th, &c. Powers. | i | {fg 

And that the Exponents of ſeveral Members after you come to 
the higheſt, do change, as in the roth Power in the former Table 
above; the Member toward the left hand of the higheſt is 
21045 , but toward the right of the higheſt, the Power is 
210 be, which is the ſame, only the Exponent's changed: So 
the 2d puns ye rg the left band is 1204” þ* , but tis 120 2 b. 
The 3d=45 u b* ; but 'tis 45 2 b®, > 
The 4th= 10 4%; but *tis 102, Sc. toward che right £5 
7. You may ſee that four of the Unciz, viz. the two firſt and 
two laſt are always known in all Powers, being one; and the Ex- 
ponent of the Power. And by theſe Rules the Unciæ, the Powers, 
and Exponents of any Binomial Root may be found with much 
leſs Trouble than the common Way, or any I have ſeen before. 

8. But the Unciæ of any Term, or Member of any of the Powers 
in the Table above, may be found without any of the previous 
Unciæ of Powers or their Terms, by eaſy Operations in Multipli- 
cation and Diviſion, as by theſe 6 Examples. . 


A third Way of finding the Uncig. _ 


Term or Power Factors. Todd. Quack or Un- 
Member. : _ ci required. 
* 6 the Diviſor 1 
4 of the 4 4.3.2 = 24 the Dividend f 1 
a | LS = 6 the Diviſor 1 
4 - 558 * 5,4,3 = | 60 the Dividend 7.7 =? 
1,2,3,4 — 24 the Diviſor 
5 on 10,9,8,7 = 5040 the Dividend \ © 2 
p 1 1.294.556 = 720 the Diviſor 5 
10, 9,8, 7, 6, 5 = 151200 the Dividend (© 
; I,2,3,4 = + 24 the Diviſor 1 
5 15 13, 14,13, 12 32760 the Dividend 7855 
1 1 1,2,3 = 6 the Diviſor | _ 560 


16,13, 14 3360 the Dividend \ 


Here it may eaſily be ſeen that I tell the Figures from one to 
within one of the Term given, and multiply them together for 4 
Diviſor. | fF VN "| 2514 = : 
| And 


3 The Square, & c. Numbere by the W chat xX. 


And telling as many from the Power given backward; I multi- 
| ply them one in another for a Dividend; whence the Uncie of 1 
erm of any Power ariſeth by Diviſion 
For ſuppoſe p= the Exponent of any Power, and 12 the Term, 
and u the Uncie ſought, the Rule will be *. | 21 
XP—1XpÞ—2XÞ—3, &c, (in this Example e Uncie of 
— - — 7 = x — Tc. * the 5th Term or Member of 
4 the 10th Power = 210.) 
9. Any Number 1 may be e by the Canon exhibited in the 
Square or 2d Power of the above Table of the Powers raiſed from 
inomial Root. For Example; What is the Square of 12347? F 
The Analytical Square or Canon directing us how to work, is 
uu f 2ub Nb. Now ſu 1 1200 the 2 firſt Figures 
34 the 2 next the right hand= =b 
It follows, That u* = 12007 = 1440000 
=. 2ub or uxbx2 is= 8360021200 X34X2 
55 (or 34x34) e 
| Sum 21522755 21 eg. 
b. And by the Cube or 3d Power we have a Mule to cube 
Number. Example: The Canon = 00 Fi 3uÞ Tt 
What i is the Cube of 2232? 
1 ſay 2000=>u 
200 | 
66600 7 of 2000? 
 2400000000=3uub=2000* x 200 * 
 .240000000=3#ubb= 2000 x 200? * 


94 
mY 


8000000 = bbþ= 2007, | 
106 a or 2700 or uuu in the 2d Operation; where 
2200 
4 1 4 85 ee and 30=b 
. 120010 
5940000= 3 bþ=2200 x * 


27000 = bþh S300. 


11889587500 um, or 2230. 80 in hs 3d Operation ads 
2 


bt 29837 400= zuub=2230" X2X3. 
2676 ub b 18 *4*3 
9.0007 8 5bb 


3 . 


2511963776882737 5 eee. 0 


sxor. VI. 7e Extras Roots of Nambers, &. 393 
This proves that the third Power in the foregoing Table is the 
the true Cube of ub, as is here demonſtrated by Numbers wor- 
king with the Species exactly according to the Canon, without having 

regard to the way of placing Numbers in common Multiplication.; 

11. But that which renders the Powers of a Binomial Root more 
admirably uſeful is, that they ſhew plainly the Reaſon of all thoſe 
myſterious Rules given in extracting the Root of any Power, as the 
Square, Cube, Biquadrat, &c, Roots in the former Part of this 
Book mentioned: For Example, 
11 Extrating the Square Root of 1522756. 

ITT ICE ED Canon for the Square Root. 

. " =aa+ 2ab+bb. 


1522756(1000=4a _ 
Pb tie Reo 


* 
" - Py . 
n 
= 1 


this Reſt by 24 2000) 522756 reſts, (200=>b= the Quote. 
wo MAIS } EAN reren 19 F 4 


50 = 2b. 


080 be 10 10teiI och 440 22 b-Cö 5, deduct from the 
2261 Dv — (aaſt Reſt. 
by 24=2400) 82756 remains, and now 1000 + 200 
Bo 0 > ann—n——=1200=430=b, the Quote. 
 ,72000==284b; 25 | 
90 bb. 
- 72900=2a+þ, deduẽt from the laſt 


E (Remainer. 


9 
* 
. 


$31 — 


＋ by 24=2 | 9856=relt; and now 1230 the 3 
N «For „ e 
9840=24ab, in the Root ſought, 

6. | 
23856240 Cb, dedu& from the 
| F 


* 
4 - - K * 


i orefts. _ 


394 To Extratt Roots of Numbirs, &c. CHAN X. 
And the Reaſon of Extracting the Cube Root, will appear in 


the following e, Ne oP — this Canon 
aa -3 ab? Wor s 
Extract . J 


Cube Root of N80 bd | 
8000000000 = 484, deduR. 1 ek 
12006000) JT19431108 refteth, which divide by aids: 
. (200 . | (gives 200=b. 
6000 ga, the Treble Root. 
| 12009000 = 34a, = the Treble Square of the 
(Root 4. 


- 12006000 = 34 ＋ 3aa, the Diviſor. 
1. _ 8000000=bbb or 2000. 
 240000000= 3abb = 6000 x 40000. 
2400000000 =344Þ=4900000 x 200 Xx g. 
2648000000 =bbbj-3abb 34ab=the ſubtrahend 


R oc from the laſt reſolvend. 
1648800 471431168 reſteth the ſecond reſolvend (30=b, = 
— (the Quote. 
homes > Treble Root 2200= 34. 


14520000 = 344= 2200? x 3. 
| = the Diviſor for 2d Re- 
— ne 30 _ 


. 27060226 bb= 407 7.5, 
— x00. 
435600000=34ab= 4840000 x:30x3. 9 
441 e340 za ab the ſubtrahend. 
| it PD. 2 1D fs third reſotvend reſts. 2=b, the Quote- 
0 3a, the Treble Root=2230x3. 
0 de eg ges ) 


14 25390 2 3a ＋— aa, the Diviſor for the third 
OW" a Ty 361535 TE. 
bb 2 
26760=3@bþ=6690x 4. 
298 37400 abr 14918700 Xx 2. 
eee eee 3a ab, the Sum or ſub- 
ä (trahend, which taken from the 


| (0) 3d Reſolyend there Reſts (o) 
TY 5 So the Root is found 1 
Az. 294 
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| And the Proceſs according co the eee 


ab, is repeated three times, vix. 


iſt, 2000 =a, and 200 f or — 
2dly, 2200 = a, and 07 
3dly, 2230 = 4, and 220 2 


Theſe Examples, according to the 2d Rel zd Powers of the 
Binomial Roots in 8 Tate * fully ſhew the Reaſon of the 
Method uſed in the Extraction of the Square and Cube Roots. 
And by the obſerving of the Canon given by the Powers, the 
Root of any other, even the ſquared Surſolid may be extracted : 
As I did that of the Biquadrat in Se. 6. of Chap. I. Article the 
2d ; having never ſeen it done but only proceeding purely as the 
4th Power directs. 

IV. The Roots of Algebraic Quantities are either thoſe of Ra- 
tionals or Surds. t. The Roots of Rational , Whether 
thoſe Quantities be compounded by Multiplication of Single Bi- 
nomial, or Reſidual Roots are thus Aero 


1. How Single Roots of Powers are 3 in 


=2232, the Root 


Species and Numbers, b 
Their Roots. 
2 Numb. 
Square | 1 2 
Cube ö 5 = 3 
Biquadrat et = Sy 
Surſolid a= 31235. 42 5 
Squares Cube h*= 46656 1 
| 20Surfolid e 823543 | 4&= 7. 
— ; — — 


2. How Binoraidla and Reſidual Roots are 2 
Binomial Powers. Their Roots. Reſidual Powers. Their Roots. 


Fd 


396 rd Noot how txpreſſed; &c. Cb. X. 
34 7 Roots, or Roots of Surd e are en 
8 y their own Radical Signs. pre 0 


Simple Surd Quantities. | 
. powers, Roots. + Powers. Roots, IR 

4 2 Root of 12 4 or in No. 171 N 
Cube Root . 31583 
Biquadrat c= © 517 S 

© Surfolid © || 48 4 e 
Squared Cube 8=v , — 329 379 
ad Surſolid h=v b —1231=v 123 

| Squared Biquad. k=y/ þ — 339=v 339. al... 
Cubed Cube 1=y1, —= 1129 1 

5 ene Surſol.m=y/ m- S = 105% 


Compound 5 Surd Quand, a 


r | Roots. | 


ee ———— . 
Ie — — t ; 
1 ed ä Te- 


„be- — ele- - 
u bc- A- A—5—k4 — — * ub c—dFg—b —4 
Ai eee 
u Eb e rd— g- -t- Vutt++d eln 
eee aa] Gai: Bah 17 eee e em 
nn nern et 
it muſt” be obſerved, That the Sign conteſts "the: Reſidual 
Root is always the ſame witk that: of the double gle, & e. 
Negative as under the 2d-above. 
- : Having fully ſnewn the Nature of railings the Powers'of Quanti 
U _—_ . the * and * the ſame by 


C . — — ! : 3: 
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bers, it naturally leads me, to tbe Arithmetic ef Surd Quantities ; 
wed $ Jhall Allo demonſtrate by e In 93643 o en 


. Av * WAR 
4-H w 


* N Ster- VII. The Arn of Surd Sankey, 2 221 


In regard there is often Occaſion for Working the Roots of 
Species or Numbers, as by Addition, Subſtraction, Multiplica- 
tion, Sc. of them; and that it would be tedious and leſs accu- 
rate to find near the real Roots of Numbers, and impoſſible to be 
done of all Algebraic -Quantities 3 therefore 'the Bineſs of this 
Section is to give Rules for ſuch Operations 5 Powers without 
regarding the Roots farther than by the Radical 8 | Signs prefixed : 
So that the compleat Powers of Quantities, o bers may 
hereby be added, ſubſtracted, &s, as well, ( and much ſooner) 
than if the real Roots were known, and dhe N ork Dene, -by dein 
See Article 7. Sect. r. of this Chapter. 


JL. Reduction of Surd nnn 


Reduction is here taught firſt, Dana . are required 
to be reduced to a common Radical Sign before mole that e 


different Signs can be multiplied, divided, Se. 


Example 1. Reduce /, and ve.to Surds e a common 
Radical Sign; or -Surds ren grp to Wem r pe 5 che 


Operation. 


Tm 4 The common Radical Sign. (ponents. 
2, I The loweſt Terms of the given Radical hs or Ex- 


. rue Surds given to be reduce. 


. . „ ve=The Anſwer or the Surds given in « common Radica 
| (Sign. 

By the Operation it is plain, NIN firſt I take half the Radical 
Sign 2 (given) and put it over the other given, or 43 and half 
the given Radical Sign 4, and place it over the othen given ** 
which are the loweſt Terms of the given Radical Signs x 
adh, T multiply the Radical Signs given by thoſe ſtanding over 
reſpeRtively, a and they produce 4 = the common Radical Sign re- 
WW 


- > , 
_ ws © > 


30h, 1 


398 Multiplication of Surds. Cab. X 


3dhj, I raiſe the Surd Roots given to the Powers of the wh 
Terms of the given Radical Signs which ſtand over the reſpective 
Root as u raiſed to the 2d Power is uu, & in the 1ſt Power 

is c, and placing the common Radical Sign before this « U and 


the c, I have the Anſwer uu and c. * 


Example 2d ſhall be in Number, as v0 reduce % and / 16 
to a common Radical Sign. 72. 


See the Work by. the fame. | , _ 4=Coramon Radical Sign, 
Rule as above; in Multi- 2 1 Leaſt Terms of given 
plication and ddition it 2 2 — (Radical — placed 
ſhewn_ how. theſe Prom anc. mY interchangeably. : 
other, or 257 the Totals a- . 

F. ently. prove ty, 2 lr | 

e Truth of this Method of eee 
Reduction. (given reduced. 


II. Muliphcation 7 Sigh gad. 


I chis Arete 1 Wal fſhew, © 
1. How to multiply a Surd by a Rational Wt u Uni) ; 
= r n in vtheers of the. fame kind, or e 
Sign. | 
3 To multiply Surds rogether , diferen Radical Signs. 


* x. To multiply a Surd * 2 Rational Number or rently. 


This is expreſſed two Ways, for Example, to | mkply "7 c 


by b, the Anſwer is very often expreſſed thus, 5 Je or h in che 
"Ee Root of c. But actually to multiply them is done by this 
Raiſe þ up 3 given, as bete b in 

Ge kan oe is bbb and putting the fare Radical Sign be- 


fore, à Vb bös, which being multiphed by Je, gives / bbb. 
Or in Numbers, ſuppoſe 2==16, 'ahd 5 =, Wen b 456, 900 | 


26 mitiptied in y4096 = 465536 the Pr and that Root 
being extracted is = 16, "the Produkt in a Rational Number. 


To 


Ster. VI. - Multipheation ef Surdr. 399 
To prove both which Ways of working, by raiſing the Power 
of the Rational Number, to be genuine, 


I lay, C being = 16, its #74, heh mined bs ru ie 
16 as before. ae | 


2. To multip] 4 Surd Number by o/8urd, which are Meuse. or 
0 : _ when the Radical Signs are the ſame. 


De} Multiply the ane by the other, and the Product is the 
Aer, prefixing one of the Radical Signs given. | 


Example. Multiply var b Vu, and the Produdt i 4 
and putting 188 a, and d=3. It is thus done in 85 5 


729 by 76 2 16 6 the Product. 
Proved thus: By the real Roots without Surds. 1 ſay v9 =, 


and / 8=2, and 2 times 3 is 6, as before in the Numerical Way 
aft unn. whäch i the kane ar the Literal. AW 


3. 1 multiply Hetergencal ar Surds, havin Hfferent Radial Sign. 


Rule.) Reduce them to common Radical Sign, and then work 
as in the laſt. W 


10 Example, Mukiply; Ve by J. 410 a common Radical 1 Sign, the 

SBurds are Vun and Ve; whoſe Product is Venn. „Socke mei, 

| Or in Numbers: c=16 ; and u=9 or Jg to be malic by 
"Vo, which in a common Radical Sign are 916 and VBr, whoſe 


Prod is 0396 26. „Ae e Aer PR 7 _ 


Rule proved thus : By the real Roots, for? bea e 
l d. | $5 ing lace: 


4 ee (bz $76 III. Diviſion of. Sud Wen.” * wo 1 


arne is nothing of Difficulty in this Rule; for if EY t. 
ties of the Dividend can be Wb by thoſe af the Diviſor, and 
the Radical Signs are the ſame, work as is taught in Diviſion of 
Algebra, or of whole Numbers; as / « b 6 + by be the Quote 
Vu, &c. 


4 9 
9 4 


— 22 
- 7 A” 


* 55 - abe 0nd; itn. of dec Cx. X. 


Or in Numbers; 4/144 v 9=v 16=4,0r=12 3. For Proof, 
2. If the Radical Signs are not the ſame, they may be reduced 
to a common Radical Sign, and then divide the Power of the Di. 


*vidend by the Diviſor; or pat it over that of the Diviſor, as if 
che Veuu be divided by Vu. In a common Radical Sign they are 

Denn for the Dividend, and Vun for the Diviſor ; ſo the Anſwer 
is / J. And this proves the laſt Example in the laſt Rule, 


A and is facher proved by dividing the Numeral Rectangle there by 
one F . as the Quotient will be che other F n 494 


. Addition of Surd ante. , 


"This Rule is placed after Muliiplication, becauſe that is often 
uſed in this Rule of Addition. I ſhall ſhew_ . 
1. How to add when there 28 the ſame Quantities and Radical 


Signs. 1341 48 
2. When there ae MRrem Quaniticies'6f Species, but the Ae Bn 
Radical Signs, which Quantities are ſuppoſed commenſurable. 
3. How to add Quantities, ha vin 5 ſame Speci Species, but diffe- 
rent Radical Signs, or when both the POLE 1 are 1 
and the Quantities incommenſurable. X 5 
1. To add Vu, Vu, and Ju. 
da Multiply any ane of the Surds by the mtr of 
them, as here /u * by 37812, (obſerving the firſt Rule df 
Multiplication laſt above,) Which is the Anſwer. 5 
or in Numbers: Add 16, 16, and y16. Here 3 the Num. 
ber of Roots raiſed to the fourth Power is B81; z and v16xy 81: = 
912 96 5 proved thus; Viega, and 3 times 2 is6, or 2+2+2, 


: which roves the Rule. 
2. When two unequal Surds are commenſurable, and have the 


ſame Radical Signs, and when divided by their greateſt common 
Meaſure, are reduced to ſuch Quantities as are the compleat 


RA. Powers of ſome Quantities or Numbe e e Pi Lbs 
| ſuppoſe o to be N 0 165. 55 biene! 7 to 2915 


| "ns roy ; 13 


* » \ - 
* . * 1 - > + 9 9 * 9 
— 1 - . * 8 * i" * - 2 2 
FM * * N / 
1 o ] 
1 3 


ser. VI. Aaldition of Surds, xc - 401 
24 Rule. Divide che Surds by their common Meaſure 5, and 


they are reduced to y/8 and V27, the Cube Roots of which are 
2 and 33 the Sum of which is 5 which Sum of the ns n 


7 plied i is 5 Vs =4/625 the Anſwer. 
And for Proof, Extract the Cube Roots of the Surds given in 


the commom way of a and A find the Sum 2 5 
=8.5 5. | # 


How to add Quantities baving the ſame Surds, but Kferent Ralical 
Signs ; or when the Radical Signs are either different or the ſame, and 
_ the Surds are HOPE, 


© Rake. There i is no. Occaſion for farther O Opertion, 4 to put 
the Radical Sign between the given Surd | 


To add Vcc to the Vee and Vee . the Sum is Vcc - Vee + Vee. 


Or the Sum of 5, they 6 and V13; is=v5 v6 V13.- 
8 + , Sc. is the Sum of ſuch Surds as „&, V7 


and VY12, Se. 
There i a Rule which ſome. pretend helps us to the Sum of 


' theſe kind of Surds, when the Radical Sign is J. The Rule is 
this ; To the ſquare Root of the Sum of the Squares of the Surds 
given, add the double Rectangle of theſe Surds, and the Sum is the 


Anſwer. 

Example. To /, add 8; accordin to the Rule, the Sum of 
the Squares of the Surds ia = 20, its Root /20, and the double 
Rectangle of the Surds is 2 /96=8 x12 x4=y 384, by the firſt 
Example of Multiplication of Surds. So by this Rule, the Sum of 
' #12+Vv8 is reduced to /20-y/384. I muſt confeſs I do not ſee 
the Uſe of the · Rule, nor of the Alteration of the Surds, ſince to 
ſay the Anſwer is V 12+ 8 is more true and err chan to 


on the Sum Nenn 
v. Subſtraction of Simple Sure, 


I. | When the Surd Roots are commenſurable or nodule to 


© Rational Quantities, as in the 1 Example in Addition; work 
++: | as 


1 


* | Addition and Subſection of Surds. CA X. 


is there directed, but when you come to the Roots, inſtead of 
taking their Sum, take their Difference, and multiply as: in the 


. ame Example. To know the Difference between V4o and / 135: 


Theſe + V5 reduces them to 8 and v27, whoſe Roots are 2 and 
- 3, and the Difference of thoſe Roots is 1, which multiplied by the 
common Meaſure \/ 5, gives 1 5 for the Remainer or Difference. 
But when the Surds are incommenſurable, as in the laſt Exarh- 
le in Addition, you' have nothing to do but place the Sign A 
tween the Surds ven: z. ... the FREED of N above * ba 
. * . : 


VI. Addition and Subſtradtion of Compound Surds.. 


= 175 For n Surds, as choſe under the ſecond Rule 
ef Addition above, take this Example. 


| 5 . IP 5 * 


0 . 4-H gg if 2 24 10 
ee at bebe 


Here the Sum of J 45 and vVi25=v3203 and of V294 0" — 
$99= NA by the ſaid ſecond Rule. us 
U N mixt r as N 1— r aa * 
mple. | 


To 231+0768—{80 3 or from 2 Ler- Cee | 
Add 153+ 243+V1280" Take e 


| Sun=484+07203-+80 \ bp Relu=378 4-73 +01296, 


1 need give no farther Examples, becauſe the Audion and Sub- 
fraction of theſe Surds are done by the ſelf-ſame Rules as thoſe - 
called Simple-Surds, as by the Rule under the * * and 


in Subtraftion of thoſe Surds. 
The ſecond Example laſt foregoing is dans thus: To add 7768 


to 7243 3 I divide them. by the common Meaſure V4, which re- 


N duceth them to 7255 and Val, whoſe Roots are 4 and 3, whole 
um 


Scr. VI. | Multiplication of Curd. 403. 
Sum is 75 fo 7953 is the . or N 355 =07108 and {© of 
the Reſt. 


The Demonſtration of the __ this laf, as under Article IV. | 


ule 2. 
This 1 mall do by 
this plain Inſtance of /) / 6 bee ppoteSurde given. 
e adapted. Quotes 716 = 4 R 
well enn as in JETT ov = 4 — | | 


rgin ; where | 
; I= Sum of the Roots. 
. 15 — | and 8/4=v/256=16 the Anſwer. | 
eto: S . =. | 


*1. Theſe divided by v are reduced to the Root 716 716, a 
- whoſe real Roots are 4 ＋ 48. And 4x8, as by the firſt Rule 
of Multiplication above, Roo the /256, whoſe Square Root being 
16, WINE Sum of the oots of che two Surds given. 


| VI. Multiplication of Compound Ser db. 


Three — Paridties e The three eee Series 
Am in Species two Ways, . rvved rs + 
Example as; Example 1.. \ 


| To W . c us See the O ration, 4 - 4/64 I Multiply as 
alſo in Numbers }'2+v 16, the Species, 


ee =8/64+w/64/6=192 | 


Or reduced in- 
to all Surds. laude te For 4x8 (=/64)=32 * 


————andthatz2x245-4(=/16)= 6" — 
Example 2 Example 2d proved: ths: 
T8 multiply Y Vac _ 4/64] Mn 
in ac 7 Multiply by 2/16 f- 
. abVabe=the Prod. or in Numb. = 8 e 24 
| | 
Orreduced =Va#abbbece For 4. x 8 (U 256 


to Surds, == 32 * 2 2x4(=2/ I _—_ 


WW 5 —— 17 


. 


, . „ 


8 Multiplication of Surds, &. Cana. X. 


5; | Example 3 0 7 ; Example 3. 
To multiply ADAM rin No. us : 4 2 
| NA * in hne 20 Exung 


; 1 ; et r 16 64 16222 
ae Lee 2 And ſo* tis in reality for 4+ 4 2p 2 


And 2+y16=6 
| in Sarl, =abewagacce<wbbb+wahe And PE. a 6= Te 
1. Note, That in multiplying ö, multiplied in the 12 75 Root 
of ac, by ac more the Square Root of b; I ſay Y Vac by ac=abc 
vac, and ſtands. ſo in the ple 1. More b (in the Muliplicand ) 
vabc, &. 
2. Note, In like 1 manner by the Numbers; 3 1. 1 ſay 2. 
times 4/64 is 8/64. 24% 44/64 by V16, is 4%/ 64/163 ſo 3 
Product is 8 64 ＋ 446. Now the Square Root of 64 is 
8, and of 16, 4; ſo that this Product is 8x8 =4x8 x4 192: 
And that this is right multiplied, will appear by the Numbers 
given, or 4 * in 8, (which 8 is the Square Root of 63, ) gives 32 
for the Value of the Multiplicand. 
And 2, more 4, (which 4 is the Square Root of. 16,) makes 6, 
which is the Value of the Multiplier; ſo 6 times 32 is = 192 as 
before, which is a full Proof of the Rule by the firſt Example, 
and the reſt are performed and proved much after the ſame euer | 
which it would be needleſs to Toy prog upon. 5 8 
| Example 4. To. multi- . lr +: 
ply Vu—cd by Vu: + ES x £2 
See the Operation in the 3 ; 
Margi 2 2 Vu ed 
S in Numbers n S 
ted thus; 18, c=1, d=2, _ Vun -Mcccdddu 


33 


BE © hene/B—2* , FR" T cccdddu—cedd 
_by 8-2" Prod. +v eccdddu— v ccedid— tedd 
6464 . Product n 
N N 


7644 che Sum or Product contracted. 

Now the Cube Root of 64= 4, and 4 — 40 
So the v/8=the — an and 2 — 2 O in the Multiplier | 
3125 1 = o the Proof. 
5. Hence 


Sect. VI. Diviſion f Curd, &c. 1403 
5. Hence it appears, that if you multiply two Surd Numbers 


together, whoſe Radical Signs are J. the Square Root of the 
Product is the Anſwer in a Rational — — But if the 
cannot be extracted without a Remainer, divide the Product by 
the greateſt Square Number, that will do it without Remainer; 
che Root of that Diviſor in the Quote is the Anſwer, as in the firſt | 
Caſe, /16 in YM =v144= 12 the (Anſwer. - And in the ſecond 
Caſe, v72 in v8 =y576,.which' 144 W 45 aud che V144 
=123 ſo that a gheAnf 1 | 


i VII. Diviſion of Compound Sur 4 


| 5 This will; ——_ very eaſy to 
- thoſe who underſtand common 3 N N | 
DO in 2 —— a8 before 


ht, and ultiplication of a tray 4 
Su ; — 5 — * * 
7 Divide Qhacke/de x 2%, x 
by vu; ſee the marginal Work. o reſts, 


Example 2. To divide abc ac Va =D - abe by b+tyac, 
or in A ed ee baue . 


Done Literally thus: 
. 3 ts Hah Au the Quote. 


abe ac Vac 
— 


1 


bY b- 1 oY 
 bybh-pvVabe 


iy reſts = 0. A 09. loge 
$23 Dome Numerally yy 7 7 | 
10 27792 e e 516 (4/64= or | 


46 


15 Ih eee 


| Wer brought 38 *F$=264+v64.o 16 


29%864 T4 7 16 
0 remains 


406 Algebraical Fratfions,” c&c. Char. X. 
There is nothing of Difficulty in theſe 8 obſerving ” 
change the Signs of what you ſubſtract: As in the Numeral 
ample, J am to take 4y 16 from 24/64, fear we I fay that 2% "ot 
| 4v16 is the Remainer, to which if I bring down 44/16, the + and 
— deſtroy the 4/16: So that bringing down to the ſaid Remainer 
24/04, the reſt of the Dividend, which is /64v/x6, I find that 2 + 
Vs is contained in 2/64 64 times, which I put in the Quote, 
and multiply and deduct, ſo the Remainer is (0). 
And tbe Truth is thus proved, 1ſt, In that it agrees with the Literal 
Example. 2dly, As it is the Product of Example the Third fore- 
dan divided * the W And 40. and moſt plainly, 


3 X 49 * 1 3 (=... | Hig ; * 11 


Thi Value ve of the I dude of the Nuneral Diodnd ae 10 


0 W-= ky" 3 
2%64 or-2x8 — Ag S 16 4+ 0} F 4 * Nn 
4v16, or. 4X 4. r eigen * . 1921 ; 2 YO 
eber . a ha N bo T „s Ag 
— 


Value of the Divifor 2 Lega ase a= "#1 8 
N ee 


* — — 13 «. 4 \ 4 1 * fr, 
: ” —— 1 1 — 4 9 2 Iz W.- \ S » ; 3 * % & * : 


LETT 
2299 
3 


287 


Sor. „ an, eee R 


a Although the Buſineſs of Fractions in Species are often uſed in 
the Solution of Analytical -Queſtiens:-- Yer fince the Reader of this 
Part is ſ uppoſed to have perfettty learnt Reduction of Vulgar Fractions, 
Chap. II. Sect. 1. and being ſo very little Difference between 
che Method of working Fractions in —— and s there- 
fore T ſhall not need to enlarge much on this er = 

I. Note, The fifth- Caſe is done thus: Multiply 

en by the propoſed Denominator, and place t . Prod — 
gy Denominator for t the Anſwer. | 

2. And the ſixth Caſe is only | only placing. the Integral Quanticy 
given as a Numerator, and a Unit enominator. 
3. And that the on e Jo which are found in both the 

T erms. brings a Fraction into its Joweſt Terms. | 


T7 © 


. Anm.: | þ 
1 | | | The 
SC , | : g 


65 407 
srer. vfl. Algebraital Eradliaut, &c. 1 40 
The Caſes 25 Reduction of _— Fra ions. N 
2 % 4 — "Fs 3 Done 
8 oe aw — ben! The Anſwers. Rules Ch. 
| : LIL. SA. 
| El | bed. e alk 2A — — andCaſes, 
, 09. COLI PE * © | p42 2 . n ee O40 1 
4 aa, 92208) — ; 6 ; 
55 Mixt antities . Rs - oy ö x 
2 0 Faden, *. — N 915. 5 
| 1 <7 22 | 
| — 5 — — 
Pay IF NR {=p pk 0-. 07.5 | 
Ie eee K b 4 
'2 | Fraction to a n —— — —u—— 2 
I bole ermit- 1 db IE 
[RE MIS” © ATE — 4 2a 
| | | 4 8 — - J 
Tg — po Fr 
5 "A Fradtion to its 224 1; e | 
3 e 1 andae ; | 2775-30 
25 7dru 7 > 
WH. £ 1 "FELT g 0 — — c— 
c 
; L . a — e e 8 | _— _—_— — | 
1 Fractionsof dif- 3 ny 7 £ crt cri cri 6 
4 ferent to com- ]) 1 7 0 e 7 
dos BESR 
g tors. P | gn ggm | 
"F 4 _ — — — a f 
1 A whole ns _ | er 4 
5 ty toaFrattion th tof Denominat. - 1 * 
Wl » 9 ſame Va- He to tha mr = | | 
3 lue, whoſe De- u-f-m to that whoſe Bene. -. 1 2 i : 
4 1 nominator is gi- prin jj | 14 k G 
7 ven. | | 1 =; 
[ Js E. bu | 
| | An gas” / f | 
I Quantity to the bu uu. 1. - - inde. — 
6 Alen of a Fra- — ;2 cu pr N 
| on. | : 
— 1 — — 5 — 1 b 3 
1 r crit: 
| Yr ; 
ACompound to m — PO er | 
7 | a fimple Frafti-« "EE = r—55t* [BDruchr—15bstu—5cdit 3 
2 " bn un 


* 


oo - - Algebraical Frattions. Cut. X. 
II. Addition, Subſtraction, Multiplication, and Diviſion of 
Algebraical Fractions; . /wo Examples 10 each. Rule. 
. = Propoſitions or Examples. utions or Anſwers.] Reduce the Fra 
1 ; N era | | Path 2 ” Lions to a commo 
1 10 * 1255 > Sum emmy 20 KDenominator and 
A add Ls | | ml add the Numera- 
1 m *  Teors, as in Vul 


3 


| — — wo e. Fractions. 
5 | r — rt Note, — 
C = 2 re 


Addition 


— - % + deſtroy each 
ET ada 


— p 22 — Gow — 2 - — - * 
. 
- FY G „„ 


- 


* 
— 


* 9 „* w a 


| | on Denominato 
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Theſe Examples above are very eaſy to ſuch as have ſufficient- | 
ly acquainted themſelves with Vulgar FraZions, and the two Ex- 
amples in Subſtraction prove thole in Addition, as thoſe in * 


6 


2. By Subſtrattion.” 


1 
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do thoſe in Multiplication; there is no need to (illuſtrate theſe by 


Numbers, becauſe that is done by comparing theſe with the like 


Examples in Yulgar Frafions. So that I proceed to 


X 7 
Narren 1 an — . — 
Sgr. IX. Rules to reſolve Simple Equations. . 


The Buſineſs of this is, (when unknown Quantities are intermixt 
with known, ) to bring the unknown Quantity te poſſeſs: ſolely one 
Side of the Equation (commonly that towards the left hand) now 
theſe complex Quantities being 5 either by the unknown Quantity, 
being added to, ſubſtracted from, multiplied in, or divided by 
known, or by moſt or all of theſe together; therefore Equations 
are reſolved, or the Value of the unknown Quantity is diſcovered 


by Addition, Subſtraction, Multiplication, Diviſion, and Evolution, &c. 


and that in a contrary Way to that by which the known and un- 
known Quantities are oonnected and placed, together, i. e. thoſe of 
Shbftraftion ſolved hy Addition; Addition by Subſtration 3 Multiplica- 
tion by Diviſion ; and thoſe divided and ſtanding Fraction - Ways are 


ſolv by Multiplication, as by theſe Examp — AR 
S "Simple Equation Reſchen * 


10 sf Ei r 
r „„ And thats is put for the un- 
te By : Nee known Quantity required. 


2 Literally Numerally 
3 1 — 82 20— 12 


1 
Sum #=20 — 12+8=16 


Add d 4 Add | 
"Sum «=b—c+dthe Anſw. 


* 


— m —— 


ud bre... 5 * J 8=20+12 
Deduct 4, I Deduct Dedad 8, LI 


..\Reſtsu=b+c—d the Anſw. IJ  u=20-H12 —8=24 


— — — 


— — —— "a4 


2. By Multiplication. . © © | 
vetas a3: * 5 raul 4 20 


3 


Aa | od . <--* x64 QC 
* r the Anſwer. Anſwer 1 
7 MILFISH 57 2-+00-++;; : A 


4 us for Simpl Equations. cu ar x 


4. By Diviſion. | S8 22 20 
1 F 22 10 8 
= = the 4 Anſwer, 9 K u= 8+12 8 | 
F l Adin and dan e e 
N e, eee 
c—d=b e eme Ng; | 1 12 —8 2 20 | 
ee the Anſwer. I #=20—12þ8, 216 
— o ay — — m—_— ” — 
6. By Addition, . Schrecken, and | 2 1 
r parc "WY eee 8 
S l 2 Iain en 2 
e e 5 0 16 8 
te the Anſwer, Org: 7.00; pe Aden 
— — denhtnapttoct——gtd —n ſ .— 3 — 
7. By Addition, B Malt 5 N 
22 and Diviſion. * 
W 8 = eee eee 
4 —bb= 1 ro „ es- 36⁰ 
cu e ? |  121-j-8u=720—1607-400 Ne 
F 
— . — ů — 
Eight br General Rales for "reſolving Simple — era to the . . 
» foregoing Examples. * 


| By" e Negathoe : Srfities are „ e th 
an unknown Affirmative, they are * eparated, and the unknown made to 
poſſeſs ſolely ane S147 of the "Equation (whteb 1s the fame as 10-ſay that 
uch Equations are — by Addition only. So in the Example of 
- reſolving by Addition, I add the Quantity connected with u, as d 
to _ Parts of the Fn and the Sum is very -plainly 
u=b—c 
The 25 of mibich 1s plain, and 4 thi Foundation of Tranfpofton 4 


* Word ſee in the a ä fear the — 
ot 


— 


Srer. N. Rules for Simple Equations Air 
of this Section) For adding the ſame Quantity or Number to both 
Parts of the Equation does preſerve the Equality; but this Ad- 
vantage is gained thereby, that + d added to — d, deſtroys the 
uantity — 4, ſo that it vaniſhes and leaves # in. Poſſeſſion of one 


Side of the Equation, and that —+ 4 being added to the other part 


of the Equation, makes bc d, to which «. is therefore found 


| equal. 


| nd the Reaſon appears ſtill more plain in the Numerical 
Operation; for if «—8 be=8, (or 20—12,) it muſt fallow, that 
4=8-4+-8 or 16, and.this is no more than what is taught in Subſtracti- 
on of intire natural Numbers, © 

2. When one or more known aſſir mative \ Quantities are connected with 


an untnown, that Equation is reſolved by ſubſtrafing ſuch known Quan- 


tities from each part of the Equation. Thus in the Example of the 


Reſolving by Subſtraction, d taken from d (which is connected 
with « ) leaves nothing but « on that Side of the Equation; and d 


deducted from the other part of the Equation, there refts'b-——4, 


. 


to which therefore is equal, and the Equation is reſolved. Þ- 
The Reaſon of this is evident from what was faid of adding in the. 


' rſt Rule above; for if equal Numbers or Quantities be either added 


"to or taken. from, equal, Ihe Sums or Remainers will be equal. And the 


LN 


"Reaſon plainly appears. alſo in the Numerical Work,; for if +8 


be 1 it follows that #=32, abating only the 8. 
3. Whe 


Ich known Quantities to the other Side of the Equation, changing 
* «their Signs, as in the fiſth Example: And this you may do both 


; n in an Equation, there are ſeveral known Quantities on 
the ſame Side with the unknown, ſome Affirmative, and ſome Ne- 
ative; it follows from che above Rules, that you may tranſpoſe _ 


* - * 


ways to the Right, or thence towards the left hand of the , and 


that with either known or unknown Quantities, keeping cloſe. to 


the Rules above, your on Reaſon, and the Nature of che Queſti- 


on: I mean, you will not think it reaſonable to make _ unknown 
Quantity a Negative, by tranfplacing it, when che Reaſon and Na- 
ture of the Queſtion does dictate, that what is on the other Side of 


the Equation, is To. far from being equal to — u, that it ought to 


be at. leaſt equal to , or to ſome abſolute Number or Quantity 


which — is not. 


eie Number or knn , Quantity, poſſeſſing one Side of the 


Equation; then every Member of ſuch Equation maſt be multi- 
the 


- 
* 


plied by the Denominator of the Fraction, whereo unknown 
Quantity is the Numerator, as in the third. Example; I multi- 
„ 68882 $5. * 


— 
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ply "by 4, e e 13 and by 4, Rd IE 7 — e the 


Equation is reſolved, the unknown Quantity being cleared and found 


= as the Numeral Work farther demonſtrates ; for equal 
DG. by equal, produce qu}, as * as adding 
and ſu ing 


The Reaſon is very evident. For if a fourth Part of u be = 74 
it muſt follow, that the whole 1 muſt be equal to four times the 
155 and the like holds for any other Diviſor of de nne Quan- 
tity, or Denominator as aboveſaid. 
5. Hence it appears, that in multiphhing b "the Decolathiitr 
of ſuch a Fraction, 1ſt, That every Member of both Parts of an E- 
. quation muſt be muljiplied. And 2 „ That the Numerator of that Fra- 
Zion is multiplied by putting it down. as a whole Number, as 3 x by 2y 
is = 13 2 by 4, is 233 + by 6, is =5,. &c. . 
6. When Quantities known and unknown fand multiplied togetber in 
an Equation poſſefſi ing one Side thereof, ſuch Equations are ſolved by 
Diviſion; in which Caſe the Quantities ſo multiplied in the unknown, are 
0 be your Diviſor; as in the fourth Example or Diviſion above. 
Jo ſeparate « (in the two Members du- e from the known Quan- 
tity d and c I * both Parts of the Equation by d Ec, and the 


Quotient is ue, ; for equal Quantities divided by one and the ſame | 


Quantity, muſt exbibit equal Quotients; and at the time you free one 
Side of the Equation of complex Quantities, and ſhew the known, 

which the unknown Quantity is equal to. Thus in the Numerat 
Example, the Matter is plain, for where bart 12 u = 1003 204 


is = 100; therefore ꝝ only muſt be equal 10 205 which is the ſame 


as in u. che Proceſs, according to the Rule above? ; "for Bu C120 bs 
8-122; and 20x5, or 100= 8 ＋ 12 ng. 

But Note, That when you have two Members, one mixt with a 
known Quantity, the other intirely unknown; in this Caſe, the 
| 227 5 A — 1 is your Diviſor, as if 8 4 — #=49, then «= 


— 
——— 


i. 
„and if 1 then 9 23. 


* 


. When 
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7. When (as in 'the ſeventh Example) tis found that unknown 
Quantities are ſo mixt with known, as to have Products, Quo- 
tients, Sums, and Remainers; you have nothing to do but to work 


as by theſe foregoing Rules, as in — TS: se For if the 


whole is multiplied by b, it gives 55 next Step - dur+-bd—bb 
be. And i bd—bb be tranſpoſed, (as 8 all known Quan- 
tities,) the third Step ſtands thus; cu f- du zb -b. And if 
the third Step be divided by c-5-4, (becauſe thoſe are the known 
| Quantities that are multiplied in the — 5 the fourth Step 


or . which i is the Anſwer, i is 1 200 — 3 each of which 


| Steps s appears ſtill more Plain in the Litera Work, Which "ſhews 
| is lait Equation u 4g. | h 
8. There is one other Thing to be obſerved, but that is rather 
in compoſing or forming the Equation, chan in che Helwurios, 
ine. If. u. c: : b. d. ecke Value of &? OY. 
| Here the ſecond $ te Yep is found, as 1 phe 
being the Rectangle of the two Ex- | 1. "bid © 25 YM 
treams, which. is 1 7 that of the | ud ebe 
eans. And dividi ot ovare 8 = Anf 
anon. See the =. Analogy — 7 the ver. 
the beginning of this Chapter, _— FF 
Equation. Ad if you would reduce an roar. into an Analogy, | 


it is as 1 to c or bz: ſo is the other to d in I 1. 0: . 4 
e e onde : b. a, c. 


Szcr. X. Reſolution of Quadratic Equations. - 


What ſimple and / adfected Quadratics are, is ſhewed in the fore: 
going Definition of Terms near the beginning of this Chapter 
where under the Words Simple Quadratics, I have ſaid enough re- 
lating to that kind. As for adfected Quadratic Equations, (Which 
Word ſee,) there are, by ſome Algebraifts, reckoned three Sorts, 
but I make but two really diſtinct; to one of which, all other ad- 
fected Equations are reducible. I ſhall give Exam les, | 

I. Of the two diſtin& Kinds of Square © adfected quations. 

2dly, Of. thoſe reducible thereto, and how performed. 


III. Shew how theſe Equations are Reſolved by compleating the Square. 
III. How Reſolved by Subſtitution ; bow done * different Ways, two 
F which (being the 15 ) are new, 
1/, The 


44 Reduttion of Quadrdtics Car. X. 
,, The two diſtin& Forms of Quadratic Equations are theſe - 
3 AUD BRYTHR'O} een une miei e 2 Lin: 1760 U 


#4 — - LE. | 4 Cl 


23 Hon 27 ' * 12 41 17 9 1356, C41 313 

_ In Species, —— : | In Numbers, 90 

1 11 du= be 1 ＋ 6 * 
1 + —— el 1 1 77 =135, MIN 


& be 
72  2dh, e eee We. 


41 * . > — 
1 
> _ 


* 


we; amen, reducible to ay of the 105 Forms above, are 5 2 | 
5 and ſuch lie. , 


FEN = 
Gra arr 


. 


10 


2 31 — era, 13 


- 
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Notes upon theſe baude. 


7. That « the firſt is performed by changing the — ˖weñ all bh 
Members, {as is directed in Rule the Third foregoing to Simple Equa- 
tions) which makes — m — du fun, which is the ſame as to "ſay 
uu — du =— m, as in the ſecond Form; though ſome make this 
a diſtinct Sort, but with no more Reaſon than the three ſubſequent ; 
for the Square is compleated, the Root extracted, and the Canon 
produced exactly as in one of the two Kinds abovementioned. 

'2dly, The ſecond Equation above is reduced, as taught in the 
Ath and 6th Rules to the Examples of Simple Equations, multiplying 
by 20, and dividing by 2c each part of the Equation. _ 
3dly, The third Equation above is redueed by the ſecond, fourth, | 
and ſixth Rules to the Examples of — * "Equations, cranſpoſing . 
l by 3bu, and 2 . bu 

6h, "The fountie rduced by dr ndl bs s, expunging 
«in each Member, and e the Is | * 


1. 25. 
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I. The Steps of reſolving | Yadratic Equation by compleating © + 


— * — * 
- 


| propoſes. aq compleated. de extracted. Canons extibires| 


+ 4 
. 


Rule 10 be obſerved in this Method (which i is the beſt) of the Rev of 
Vadratic e e to, the. f 1 ns. | 


e CC ²˖·˙·¾:w . - 


if, Whatſoever . — are muliiflied in "the Root, or un- 
known, they are called the.Co-efficients'; as d, ac, and 1 in the ſecond 
Terms of the four firſt Examples: In the fourth of which there be- 
ing no Cos efficient, —— 1 mult be taken for it, becauſe a Unit 
40 ſuppoſed to ſtand before every Quaitity, as 1 is = X's ccc, 


2dly, To compleat any Square having the two fep Members 
gipen, is done by . the — 05 half the Co- efficient: 


Thus in the firſt and ſecond d half the Co-efficients 2. 
bs 1 . | © , - (he | 


416 
(the Square of which 12 2 70 added to the two other Members ſtand- 
ing towards the * hand, the compleat Squares are un + du 


7. and uu—du+ 7. And in the third and fourth Examples 2c 


and 1 are the Co-efficients, the half of which are c and 1; the 


Squares of which Halves are cc and , the former of which com- 


| Quadratic by compleating the. Square: CHAN, XI 


pleats the Square of the two Members towards the left hand of | 


the third Example, and the later (or 1) added, doth: compleat the 
Square of the fourth — . at © the atk 2h of this g 


Gare. 
of the e "That 5 the = may be continued, (as; is ſaid i . 


cle n de n. TIVES the - Ct 


7 


1 itt, For in all compleat Squares, ihe Square Roots are exath theſe of 


the Frl. and third Member. 
2 dly, The Sign connetting the ' Qhantities of the "Root, & always the 
fame as that before the ſecond Term of the compleat Square, or of * E- 
quation gives : INS 15 Roots of 


_—_ 64.456 44 W 
n che ſecond Column, is u+2 in che third Column, 


— 3 : 


Arg 


— 


— — , c. 


oY 


And for a Proof any of theſs Roots being milled in a a; | 


Ou the reſpettive Square above. 


* 49 155 ' * k 21 * 8 
e, Thes- 
7 


* 1 * - * o # - ' 
«\ « 7 - L ”-» ro 4 - | > l 2 — 1 
- o 4 &< = 8 * 4 7 d L - FF: W 1 1 1240 ” * 8 EY 
— . - 


—— 
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3dly, The Root of the 1ſt Part being extracted, in order to diſ- 


Cover the Value of the ſingle unknown Quantity; therefore the Roots 


of the Quantities known, ſtanding on the other part of the Equa- 
tion, (as is ſaid under the 3d of adding the Square of half the Co- 
efficient) muſt have their Roots extracted; which is done by prefix- 
ing the Radical Sign, becauſe they are generally Surds. | 

- 4thly, To reduce the 3d Column to the 4th, or to the Canons or 
Anſwers, you have nothing to do but to tranſpoſe the Root of the 


52 2 1. 
3d Member of the compleat Square, as >, c, and —in the four 
firſt Examples changing the Sign as taught. 


A farther Demonſtration or Proof of the Method for the Solution of | 
-  Quadratics, by the Numeral Operations above. 


In the Numeral Work theſe Numbers are equal to the Letters in 
the Specious, viz. d=6, b=45, c=3, and u is found equal to . 
Here (proceeding by the Rules for Solution above) in the Equa- 
tion uu—Þ64=135, in the 4th Column is found =v 1355-9 — 3. 
Now 135 +9 is=144, the Square Root of which is 12, whence 
take 3, and the reſt-is=9, ſou=9g., > 
And # being found ꝗ by the Canon, grounded upon the Me- 
thod of Proceſs — if ſuppoſing u = 9, the 2 Parts of the 
Equations propoſed prove equal, it fully proves the Truth of the 
Method for Solution. | 1 
So uu 64=81+54 in the 5th Equation given, is 2 135 the 
other part of that Equation given. t 
1 - 6 81 — 34 in the 1ſt part of the 6th Equation is = 
257 the ad part of that Equation. 
And uu+u=815+9 in the 2 of the 7th Equation is 90 in 
the 2d part of that Equation, &. | 
Thus I have given the moſt plain and demonſtrative Rules and 
Examples for the underſtanding and proving the Method of ſolving 
Square Equations by the way of compleating the Square. I pro- 
cCoeed to ſhew, PE ey: 


CA. X. 


+ Quadratic Equations by Subſtitution. 
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Oy II 


PI 


"IT The Method of Solving Quadratic Equations by Subſtitution. 2 - 
E | - oy 
|. 6 
S Steps towards tbe How each Step ub | = Proceſs towards an Rules for each 
V 2 Anſwer. produced: V "Irs Anſwer.. 3. op 
i #uT-cu=I8d Eat given, | 7 * e Equation given 
e for i is put a — in this iſt FL obeneſt-7 in dis 2 5 
| - Cale, © © | c ; 
| | X | | Caſeu= = — — 2 
| | | = =# 1 «+5 1 N 
Sl! 2E — 8 . 7 30 „ Y 
ly jo 4 or a- & || | 4 * 4 ＋ —-@ 
Rs | 12 1 . S 
4 ac—< —  -xc-4u F | 8 2 * 2 n | 
1 : | aa + — * MP th Sc 
5 abe a8 =zdStep4-4| 5 Tet —at—>=9d|=3d-+4th Steps. 
a cc : 
—8 0 — — 12 ; 
6 : EP — — {=5;th contracted. . -—M 4 9 | 5th n 
Nos —— | it cron / cc $ cc 
| 1 "vs | _ = St | 4 | ; 3 C put for 4 
81 2 -=1/ 8 — 1 = put for a ; — . d — — 2 
8 T; wy | 2 Wis. AA + in the 7th Step. 
£65 > c *7 "hg, - 
Hur -r fen -i E- 
| | | Jin the 8th Step. 


A 24 Example ſee towards the right band. 


— 


Scr. X. Quadratic Equations by Inſpectian. 419 
Is have here inſerted the Operations at large, to make them more 
©. Plain and eaſy; which the 3d and 6th Columns from the right hand 
4 o ſo fully contribute to, that I have little to add, only, 

1. Io put the Reader in mind, that the Signs connecting the ſub- 
ſtituted Quantities are always contrary to that which connectech the 

2 Members of the Square given, as is plain by the 2 Examples above. 
2. That any Letter as well as à (if it be not in the Equation 

given) , or leſs half the Co- efficient, as above, may bedubſtituted, 

3. In the 8th Step I omit a, and ſubſticute in place . thereob 


| # + in the 1 Example, becauſe if a= C. =», then by ttanſpo- 


* 
+ 


ang 2. 4 is = «+= and in the 2d Example a 2 2 I 
A New and Better Way. | 


But tho? this is the only Way I know extant of ſolving theſe Equa- 

| tions by Subſtitution ; yet I am fur? it is a better, to make the Vowel and 

F half the Co-efficient in the Quantities given to be your Subſtitute: and then 
it will fall right at the laſt, remembering that half the Co- efficient is 

to be added or deducted, and *twill fave ſome Steps of working. 


For Example, puttingy—— for u, in the Equation un du be. 


Here it only needs to be noted, 
that when the Sign connecting the 44 4 
2 firſt Terms of the r YU — du =0 p—— 
ven is , I make the half Co- 2c 4 n 
efficient added to the Surd Root of ern 
the Anſwer —; and the contrary. | 2 . 

But in truth this way of ſolving dd \ the Sum of the 2 

Equations by Subſtitution, is at mage be 4 laſt contrafted. 

the beſt not ſo brief and eaſy a — 
Method as that by compleating 2, bc — —=theCanon. 
the Square; for if that be well 0: 
conſidered, there ariſes from it. | 1 
IV. Theſe Examples and Rules for ſolving moſt Quadratic Equations 
4 by Inſpeftion only. [22 
Examples. Note, c=3, and u Demonſtrations of the Truth of the 
found = 9. Solutions or Canons, — 
1, Equations is? c+25—5,=9:ſou=9 as 

x ur) d un+=10u=57c 1 * anon 1. 9 9 


: | : 
*uounmng/ang ( suounnbsy , due fo pogi?py 944 III 


Canon — 4u=y/57:54-25—5] and 57 c=171 : ſo is a ＋ 10 
| 171 as per Equation 1. 
Hhh 2 2, Equations 


420 Queſtions by Simple Equations. Car: X. 


, rk 
Canon u N ce 96=27': ſo is uu 6.27 as 
| | per Equation 2. "OY 


F 
H— ———_— 


The Rules for Solving a Quadratic Equation by Inſpefion. 
1. What I mean here, by Iuſpection, is the putting down only the 
Canon or Anſwer without any previous Operation: To do which, 
take the Root of the Square of the unknown Quantity, which here is u. 
2. Make the Sign of Equation, and to the right hand of that, 
place the Root of the unknown 1 or Quantities given, with 
- the Sigm / before, as in Equation the 1ſt, 2 Nc. 
3. Square half the Co- efficient, and add to. the laſt mentioned 
Quantity with the Sign always. before it, and it will be « = 
v.57 Y 25. | £2 iS ; F 
4. To the laſt add half the Co-efficient, when the Sign is —, and 
ſubſtract it when the Sign before the Quantity where the Co- efficient 
is, is as in this Example I put —5, becauſe 10% is 104:fo 
is the Canon «=v/57 c+25 —5.. | | 
And thus you may give the Canon for any Quadratic Equation 
when reduced into either of the two Forms above. | 
Here is the proper place for giving the Geometrical Conſtruction 
of Simple and Quadratic Equations; which I omit for theſe four 
Reaſons : 1. Becauſe it is done by ſo many other Authors. 2. For 
that this Treatiſe is deſigned to be as eaſy as poſſible, in order to 
inſtruct and encourage the Tyro, rather than to make a ſhew of 
Learning. 3. It cannot be expected, where ſo many things are 
contained in one ſmall Volume. And, 4. It is ſufficiently proved 
and demonſtrated above, by comparing the Parts of the Canon and 
thoſe of the Equation given, as grounded on the Solution, eſpe- 
cially in the Numeral Operations. | i 


Ser. XI. Containing for Exerciſe, ſome Queſtions reſolved by Simple 
and Quadratic Equations, and by various Poſitions. 


I. D Simple Equations. I had the following propoſed to me, 
B which the Queriſt, my Friend, had a real Qccafion to know, 
as falling in his Buſineſs. | | 1 
Problem. .] 365 Pounds is received for the Uſe of a publick 
Zuilding, and the Receiver was to have 44d per Pound for what he 
paid in: what was the Poundage, and what paid in? po 
| puke ns. 


* 


Sect, Xl. Queſtions by Simple Equations. .. n 


Don Literally thu. |TheColumn| Numerally thus, 2 
SY dag Rules to 2 
= the Poundage, and bis=365| both Ways u = the Poundage. I 
_ 2|b—4= the Sum paid in. wh 365—u=the Sum paid in. |2 

3160 u=b —u 1 604=365,—u 43 
4] 61 185 | — 4-6. 4 
jt * 6 "yy | 
5] XD = the Canon. | ** 1 the Canon. [5 
2 EN” 
So * the Poundage. . 365. => 61=/.5:19:8 | 
And þ— = Eibe Sum paid n. and 365— 55 =359:0:4 


Problem 2.] The whole Length of a May- Pole is 16 Yards, the major part of 
which is broke by the Wind, tho* not quite off, but ſo that the Top of the Pole extends 
from the Fracture to the Ground at 8 Yards diſtant from the Appearante of the Pole 
above the Surface of the Earth in which it was placed: how much in broken off, and 
how much is ſtanding ? | | ' 


bh I put 36 =k and 6=#— | E 
Au the Perpendicular or fs Rules, viz, I the part ſtanding. 1 
(Part ſtanding. | 
2|k— #=Hypothenuſe. 16—4=the Hypothenuſeſ 2 
3 b -uνẽ,Æ ht — 2K ν¹¹ - -i ſto - 2dèę - 8 T7 15 — 216-3 
412 Ku -u | 2ku +, nn ++ 2X „ 4 
un : -  16%—8* | 
—= ——— the C: 4th. > 2k = = 
5 ¹ 27 S | * 5 5 
1 Demonſtration of both. | * 
2 256— 1 5 = 192 2 gh ub. 161 = 256 —8 64 1924 
. — 32 =6 = the part 
Vid. Euclid's Elem, Lib. 1. Prop. 47. (c ſtanding. 


—Br 


Problem g.] Numbers in Geometrical Progreſſion being given, to find the Rule for 
the Aggregate of any Series. This is ſhewn in Progreſſion, Chap. II. pag. 82. 
Problem 4.] Suppoſing the Pendulum of a Clock which vibrateth Seconds (or 60 
times in a Minute) be 39.2 Inches in length; how long muſt a Pendulum be to, vibrate 
as often in a Minute as it hath Inches in length? This allo was a Queſtion pro- 
poſed for me to anſwer, which I did thus: | | 


Hb, d. 


42 Quin by Simpls Equations: Chr X. 


7 I put k=60 Seconds: and »=39.2 Inches. |= 
* l 3 8225 TH 2 
I o= the No of Vibe, requi. HO Jr MET u _— 
Analogy. | | 4 PLS 
ib. Le, Pen, VIb: Le, Pen. | ) n 
2| kk. — * b Un in « check Ho, * 2555 R 
| = (portion. 
OR l 4 un E 3 FA A 
1 1 — Ut tis 00 X39.2 | 
34 us 2 ee un | 1 a 13 
| i | | or VA &c. As | 
4 \uun=kkn . 79 5 4 3d Reduced. "1 run 60? x39; 214 
5| us = En 1 8 7 of the hap Tu = bo x 39.25 
1 1 8 5 + © (viz. of 141120| 4 


15 5 e ITT. 2)= 141205 0d 


W 141120=52 near. brations in a Minute, 
And Inches for the Length of ſuch a Pendulum. 


| V141320=52 = = the Vi- 


% 


Problem 5.] What Age is that Perſon when 5 of the Time from * 
bs Bhs equal 10} of hat be wont of bo? _ 

2 II. 141 I put 60 r E, . and i. | 

Rules for the Steps. 


| Leah ſuppoſed Age. | 4 = his Age. 
-a the time he wants of 60. or 60—u 60— 2 Ag | 


= 
'S 
1 
2 
zl w k— J = n, &k—u=t bo- =} 
. 
5 
6 
7 


nu F4 * 4 
| kn—nu {| the 3dxbyn + 1 5 


r the 4th x by? 1 


. [1=6 Tv" 


| k . 
: So that pg e Age; and |y=25 +Yars, the Age, and 


1. k— == = it wants dr 60. the want of 60. 
kn. kn. 


Proof. — 7 for a Proof. 


I © G02 # =34 & Hears, | 


FFF 


7 _— 


| StcrT.,XI; Queſtions by Siniple "Equations. . © 


423 


Problem 6.] Two Perſons, A and B, baue each a certain Number of 


Pounds, ſo that if B give A 3 ef bis, then they 
ber: But if. A give B three of 


ö 


: 


\S ww Om + Ww, no » 


; 


v=B hath at firſt. 
1 — 2 n A hath at firſt. 


u—1n= B will have. 
u—1=A will have. 


u—31=A will after have. - 


u Eur will then have. 
ku—3kn=u—-1 


ku—u=n+3 kn 


= the Anſwer. 


I put #=3 and K 8. 


u ſuppoſed } u=B hath at firſt. 
2% 84g Xe 711 
| I nn 


ibid. as 3d. | #=3 + 

$ | u—9 | 

| 13 | 
5th xk4+6th}5#—3X5 X3Z=17T-3 
«—+&3ku4 5 X5X3 , 
8th = i LELS Anſwer. 


13 = 4n, which B had. | i, wi B at it had, 


4 | 
And A had 2n: for 2z—# | And A had 6: for6—3=3; and 


u: and Au = gu. 


3 P12Z=5X3=15: 


will have each a like Num 
bis Pounds, then B will have 5 times as 
many as A: What Number of Pounds bad each at fir? fat 


bb - 


* 


Problem 7. ] A Hare, 50 of ber Steps or Paces before a Grey bound, takes 
4 Steps to the Dog's three; but then the Dog ſteps as much at twice as the 
Hare does at thrice : How many Steps muſt the Dog make before be catch 
the Hare? This old Algebraic Queſtion I anſwer thus: 


hs. put k= 50, #=3z 22, and b=. . 


a + 


( 


- A 
3 


ks ” 
CET TS 2d 


I1[4=the fuppoſed Anfyer]- 


(or Dog's Steps. 


© ES the Hare's| 
(actual Steps. | 


5 


| _. bu ks | 
ET Tha tall 
| +-_ (the Dog's Steps. 


” 5 


ee 1 
3.4: F T | 

| . 4 ,__ Bu , 100} 

: | 2 1 50. 9 7 3 3 
F 20" 200-5 

the 4th x un - 8 

N. 9 842 Ergo 

the 5th = y = = =300$t the 


N 
* 
l 
= 
* 
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- taineth'72 Barrels of Liquid: If 


will be:ſpent in 6 Hours; if a ſecond be o 


Queſtions by Simple Equations. 
Problem 8.] A Ciſtern that hath four Vents of different Dimenſions con- 


CA. X. 


one Vent or Cock be opened, the Liqui id 


ed alone, it will run out in 8 


Hours; if the third Cock be turned alone, the Liquid will be exhauſted in BY 
Hours; and the fourth Cock or Vent is ſo ſmall, that if it alone be open 


it will be twelve Hours before the Ciſtern is em 24 
in what Time tbe Ciſtern will be void of Liquid, if 


Now the Queſtion is, 
the four Vents be opened 


at the fame Moment of Time. This Queſtion (which I have not as I know of, 
ſeen before anſwered by Algebra) I ſolve thus; tho” there is ſomewhat a 
ſhorter way: but I deſign it plain to the Learner, and if 72 or & be omitted 
and ſuppoſed 1, it will come to the ſame Canon, as you may make pow 
at your leiſure, for & is thrown out even in this Example. 


For 72 J put k, 6 n, 8 


=, 9 =, 12=r. 


. unknown Time or — % | | 
| {ns » rhe + 2 6172: 1 2 n 
| f 2 2 | | | | : | 6 ny 
1 1 7 * "y : | [2253 > 
. es 
: „ ine 
en een eee | 72 
* Shy, 8 ptr | | mn 77 | * 
ku Eu , ku ku” \ © 72K 72 2. | 
SPA... ACT 
; 3 IE © on, 2 1 
r T or by # Ti 22. T_ $4. 
nu Hu nu 
Ir T JT Y = Pen: +I ＋ 5 +2 
| nu un | Gus 2 
1 uur =I ſche vx . erg 6. 8 
=> N GuxBxe 
9 turf-ntunik + == myjthe Bn x? vXg+6uxo+6ux x8+ — = = 6xB8xg 
n Turtu-Turur- 15tu = nruiſ che ꝙu x7 A X12 TCGUπο - νẽEQ 
„ nne + ebay JECTS n 
| rst _ "FAR q 6x8Xx9X12 
r | chatare x 1 1 r 
| % 
And = — . . Denom:=252082: :3: 257 


c Fer Fer F 


2520 


which is * accurate Anſwer. 


189 * 


for diſcovering the preſent Worth 


5 — —— <6 Icfer, 78 56 — 14 the ler. | 


Sher. n „ 423 


Problem 9.] How ſhall I find | Ec v9 > GD) 
out a Canon for diſcoverin the 3 2 2 7 oy 
Diſcount of Money e 0e be O- i A- 7 2. 281.1 A 
peration. 8 ee oll: = 
Days to come. 7 13 
P = Principal. r Rate of Int. ee aug! 
y=a Year, or 365 Days. 3 
u S the Diſcount ka re a OREN and'conſe- 


Wa a ere 


tr gs b for Diſcount. | <4 |; 
| 
: 
: 


— . - 
- —— — 


Problem 10 To find a Canon. fe | 25 2 


of Money due at the end of an ß . — 
N Symbols as above. *\ H an 


f \ : | 4 ther i ; Bf 

Fe. L © 97 : 

' Theſe. Canons an d under cu+ — =p 
Se. 8. Chap. 3. find the Di. ———— — 


count of Money much ſooner 4 1 1 Fu hq PY3 and conſe- 
than by the common Way of me quent) y e 8. 5 the Can 


Rules of reporten 
for preſent Wort. 
II. To reſolve ode by Quadratic Equations, wwkich they "I 


Problem 1.) There are three Numbers in Geometrical Proportion 
continued; the Mean = 42, the Difference between the Extremes 
—=112: What are the two E ua n k= 1123 142. 


—_— 


And 9 be the greater Extreme. And 14+112=126 the ter. 
And for Proof 14 x 126 ofa __ 


1% the leſſer Extreme. WH leſſer Extreme 
2 EK the greater. | i > 2 = the greater. 2 
N. r doo Lon 2 unf 112 = 427 f 
. 85 eee, PF 


8 — r 
* 


Problem 2. To divide a Line into extreme and mean n Proportio- 


nals: or (which is one Uſe thereof) to find the fide of the Dodeca- 


Iii hedron 


426 Queſtions Y (Quadratic Equations. Cu ar. X. 

hedron by having that of the Octahedron given, whereof this is the 
greater proportional part. | 
A Line is thus divided, when the Square of the greater Part is 

= the Rocuagie under che Whole Line and the e Part. | 


I put & to ihe Side of the Octahedron GE) 120. — — 3 
Sthe greater part (or the] 


Sac of the Line 45 11 

[fide of the Dodecahed. ; ; 
he leſſer part (asc in 20 120—1=cb of the Line ab. 2 
=kk—ku eu + #=120* — 1204 3 
4 


AI IIthe gd . 120 1205 
. k 120 12 
+ Free 8 2 | 


Seiler u=ac'of the Line: 40 20 15 
ab= the Side required. Ih — 120 = N 1 


ade. 


| | Pe: 3 J A arched ſold a Ship for 1, 2400, and 1 8 after 
= tte Nate of what the Ship coſt ” laying out 10000 Pounds: What 
1 | did the Veſſel OA 1 40 


1 put 522400, and 72 10000. 


| I 
2400 — #4 | 


2 — 571 
2400 —4 : : 20000, 2 {10000}, 


he 2400 770000 


. 

IF 

8K 

ll 

TI | 
KF — 


| And for Roar 2000. 400 : : 10000. 2000 
— EE — 


„— — ——— 2 —— — 
1 rr 
* _ 
| = 
= 
* 


SECT. XI. — by Quadratic Equations. 427 
Problem 4.] Admit bin (Hg. 9. Plate C.) 7 of an 
| »1Wype rbola, and that chere are givyen 1 
Ide (=40) the Laus tranſvorſum ct y 1 οπ⁷ποπð]τ⁰l 1902 rt 
rr 00 00 99 10952 
 6(=2b) the greateſt Ordinat=4. 4.68 03 nee An 
What is the Length of the Abſcit, (=) for wich tree. becauſe | 
2 f 4 


| 2480 Linn t 
906 2 OHH TIC) ere 2» | 
hoon Mor the Fro bee e 74 


(perty of the Curve. i ood 


2/tu4+-luu=ogt * n x by 21. roc de Hagge 2 


oe Oc ð *%Oo__ * 


Prob 41 What Namber-is that, whoſe Square udp 4 by 
10, r nn to its Biquadrate, the Sum makes 30251 ! ? 


= 2-5-2 008 - 000001 =+* gt, 


1 put #=302gr, and __ i 


: 


: en 1 0981 = 900901 J 1 
*Þ-nuu=k 2x65 an 04+-1000=30051 2 
a aun, Lu f E 0 12 2 
"23 4 Lb COIN ne. | 
" . N | _ 10 
„ etl. ISS 
ait omg þ LI = r 4 


And for: Proof I 3*=r6gx10=2690+13% (= 28861) =30251. 


The E Case for the Ava — 2 is thus to be read: That if 
half » be deducted from the Square Root of & +", the Square Root 


of the Remainer is =#u=13, 2 b 
lii 2 Problem 6.] 


© 428 "Queſtions by Quadratic Equations. | Cuar;X. 
mo VI al eo INT IS OI 419d Hom bit. nil 
Problem 6.) A Farmer left his Son and a Nephew J. 400 to be ſo 
divided between them, that their Parts being alternately divided by 
each other, the Sum of the Quotients will be go; but the greater 
part he deviſed to his Son: What did he leave to each? 
Sone make this Queſtion, which I propoſe as above, to be ſol- 
ved by various Poſitions, others by the Doctrine of Surds: But I 
am ſure it is moſt ebe reducible to the 2d of my 2 Caſes of 
uadratics before mentioned. And becauſe I have not. ſeen it done 
before, IT ſhall infert' the Solution at large as it is moſt eaſily under- 
| ſtood, and that by the numeral Way; but. ſhall waye the literal 
Method on, purpoſe that the Reader may try his own Proficiency 


therein. 
4 a * 0 | ” # — =. ' PT. N 
C * 34 0 N elk 


- \ 
+ 2 6e. k chr Nephew'\ Shar . > | |--400— the ft Step. 
| « 400 — Uu 2 9 ö | N * f A 
PE 4 du ten —— 


K* ETD —ͤ—ü—ũ6 unn_ * oth en — 


3 
eee L e ER 
A ; 2 Sod EIT Ot © * 
yd poilgizi/um e660 Siofdw 3501 = Ather 123 
4 4ES08 lem m H: iu ei baba nid 01 
gu + 160000 — 800 12000 the 4th x by u 
6 
27 
— * 


S —— OL ng renn J the 5th contracted | 
160000 12800 32 ꝗů r. and 2 600 . 

5000 400% 1 and Ergo |. the 6th = by 32 
Er wor} Ct rp 
18] 4004= — 5000 an Equation of 1 3000 (in the 7th + | 
4 4 and 400% —#u —+ | 
n 


- 
: 


Ly NEC Lt MY 
1 A 35 | G and added to each 

es T. 4000 f- 350%,/f/ỹj„% ne eee 
der Reer part of the Equation. 


— 


0-200 % — — — —_—_—_—=- 
; I M4 


k -2 : 7" 12 is r ſ iT 
oe - 2 ==) 12 -009L 01% e === i 10014 101 Dr 
L 11 u=4/ 35000 -t- 200 : - ......1,_— 200 in che oth 4. 


g 44 1 y 1 . . . G © 1 2 , 
2103 8 A 15WInRt SH 107 HOREW 575 


n= 


—— — 
11 71671 5757 30 0! 
ag 4 a 2 3 RIS 4 AT 
200 5p“ 211} "a 44 >, 10 122 nn 4 * — „„ + # 1 & d 


£1 Zur zi ais ac % 


% # An * * . 


CI £ 14] 


% 


Sect XI. Queſtions by various Poſitions. + © 429; 4. 
AI grip ad: ede e 
c. 2.917 Don ba ten. 7 


125741 10 


And for:Provf 387.083 L. and 12.917 — 
387.083 0345 N — 4 — Wich anſwers - 
in eee Bee rr Um | 


- - 
þ 0 _ * * 8 
—_ 


w FP Cw rr _ WT 1 y « © FS Þ+2© 4+ 


Problem 74 What. Number is chat by which if we divide 20, d 
to rn oer add 4 times abt unknown Number the 12780 is they # 1 


03, $t00W (21999 U os isoqtnoO 2. 

0 2113 £1 pes 1=20, e=wh. 

05 814 „ f 
Tal. 1 Sig d IF £ , 4 £ 
t+a ab=ac' - . hs hb TER. | 

44 -a ] YT 1, 8 

4. ac | | 1 

# 44 — = —_ 
3 x 3 u 9 
4e * 

| aa — t- = 
y \ . F ＋ 236 - 
4 | 8452 82 \\ | C I. 
. $1020, | 

. — IT; 0 ">g Ds y | 
a= =3+ 73+ 7 = true 
A. FS. wht ere Ls : 1 


gave inſerted this laſt Queſtion that the Learner may + how 
to manage when the 2d Term (or the knoꝶen Number multiplied 
in the 0 is a Fraction; as in the 4th Step foregoing, © 


—  op_w —— _— 


— - 


III. The Reſolution of Nalin 4obich require various Poſitions. 


Having in Sh. 95 and 10. given Rules for ſolving Simple and 
Quadratic Equations; there was no need in $2. 11. that I ſhould 
repeat any. thing farther than what I have done in the middle Co- 
lumn of Rules: But in this Head of various Pofitions * ſaid 


nothing theredn before, A make it as plain as I can. 


mig g bbs uo hl 9 flol 2d dw an on 0 1201 
zeil 1. Then 


= 


430 Queſtions by various Poſitions. CAT. X. 

1. Then by various Pofitions we mean Queſtions which have more 
Numbers than 1 ſought for, and are diſcovered by aſſuming a Vowel 
for _ Number ſought. 

And we proceed in the Work firſt with one unknown Num- 
ber? notT rand "a the reſt but as known: And when we have found 
the firſt — Quantity equal to ſome others, we omit that 

Quantity, and take inſtead thereof what it is equal equal to. 8 
* Rules der r r e ee 


5 


\ Problem I 1] There i isa Gompolition of 20 Incegers, whols total 
Value is 82; but there are 2 different prized —_— in the 20, 
x of 4, the other of 44: How much of each Simple is chere in the 
ſaid Compoſition, and what the Value of each PTE in the 

whole of it, 1 WO 


£ I pur g=20, 4=h, 4=#, and g . þ 
” - e 
1 fu the Quantity at 4 | Operations. uw | I 
21a=the Quantity at 4 J@. : 2 
3|ku-an=t c the iſt and 247 4 A= 3 
A IA = t — 4a Lend k 4 
— | 1 \\\ — 
3 2 2 2 42 * — 5 
3 A 2d part of 5 | 1 | 
N — * AT. 31 e 422201 6 
7-42 ν“ê³ | the sth x by f |g2 1:+4a=80 1 
8 eig ee -an att inch 8280 444448 
5 1— 1 157413 0 J;* * e 
„ Fon 8th > 1— 80 |s | 
9 VIC AAL 211 . re 


6 
Cal. 


| 


| = a 2088. and 20 — 8 1a. lde Ar IT] 
For Preof of which, 12 $4655, 1.8 8 ac unte Now #34 
eee e alue. 930; On | oor bene 
; — — Rs — — 1 — wr 4 . 1 — — 


Problem 2 If Perſoi dying, left by Will to 2 Sens each wan 
e EF” 5 times what he left the * add 3 — 
t 


Sror. XI. Queſtiviis by various Poſitions. 441 
what he gave to the younger, the Sum will be 1675: And if from 
7 times the Share of the elder Brother you deduct 8 times the Share 
of the younger, the Remainer will be 210: What Sum did the Fa- 
ther leave to each? 


1 3 28 4=210, | =5, 23. #=7, * t =, 


= the 

(of the * | 

=. that of the 

Youn | al + 
„Ter tſt xk; 2d x n= 


1 731675 
22. d; andan - _1675=34, 
Fr 


ef ee 


ann ; {Sad pant got 


: — 
Em- anal 5th x by K FFFaR 40x78 ax5=210xg6 | 
| ak * amn — alt + U 
„ | 2 dk + 1675%7—210%; =3 4X7-8ax5 7 
1 | | [1675 x3—a10x2. | 
[mnt * 7th + OS 1 =a=175 and & 
175. Ergo w 3x77T8x5 © > 
—175% __ | 4th compared 8 1 
ich 8th. 22 E 
= 230 | 


” 9 d 
8 2 8 — * _Af— 
_ —— * g — 


And for Proof e „324675. And Wr 
e210, as per the Queſtion. 


— 


5 — ere, . — — — 
Problem 3-] A 8 having meaſured three Fields of Enclo- 


ſure, hath loſt the Contents: But remembers, that if 847 Acres be 


_ — added to the 1ſt, the Sum will be equal to that of the other two 


Fields; if 847 Acres be added to the 2d Encloſure, the Sum dae 
Ouble 


* 
— — 


* x 


432 
double to the Content of the iſt and 3d; 


Queſtions by various Poſirions, 


CHAP X. 
and if 847 Acres be add- 


ed to the 3d Field, it will make _ the iſt and Hogs ee many 


Acres is in each Field? 


at Tote t, e=2d, 0, and k=847. 
I 24m eu; ſo Gay 4 2 #5 in iſt. Lear Hg 
( | 
=2aT2H em2a+| k+in 2d, T3497 ATE e =20-Þ-24 
(2u—k| | (—847 
3 ze ze 1 ga HA in the 3d. +847 =30+30 u=385-3e 
Diss 24242], _ (847 
: e 24 ＋2 u—k n £ e=26-F-2—847X2, ＋2—847 
=2k=4u phe 4th contratted. =847X3, —4 # 
[ox REM - the an =847Xg,—1 22 ＋-3—847 
5 (9 10 e eee 8 
=14k—21u 6th Step contracted. as hr | 
. Le . . =539 = 34 Field, 
i 
7 3 2. : 2 2 n= = 928 55 = 2 Field, 
11 41 8th is = A* N 
* 8 1 8 
21 a = as per 1 | 47X21 1 
— — — — , — 8 og 
I 3k 77 ; bench =847X3 * 847 
ö Step == = th 1ſt Field. 
. r 7 contracted. =77 
5 5 Nr | 4 , F Acres. re 8. i 
res. for P 47 2423 
Now — = Sa the 1ſt 3 And 2 _ ere 25950 d 3d. 5 >" 
8 47 —1232 =77] 539 
LIT pe 2d Field = = 255 ; 4 * hs and 3X2. 2 
2 — =# the 3d Field =539 | 25 x | 299.2 — Mt —. —.— BY $ 


Netes | 


what i it is equal to, and ay = 


is equal to, 


, which are the reſt of the 2d Step. 
Kkk 


Sgr. XI. Equations by various Poſitions. 4 


Notes on the three Operations to the laſt three Problems above. 
The middle Column has ſuch plain Directions, as may ſuffice a 


docile ' Reader; but that 1 may render try & thing plain, I ſhall 


obſerve that 
In the fir Operation, every Step is as eaſy as in common gude 


Equations, till you come to the ſixth Step, which is formed _ 
Since u (an unknown Quantity in the 5th Step) i is found = ——, 


and ſince 2 (the 2 Quantities of the different nereden in 
the 20) is equal to 2 2 —— chat I may get rid of u, I take 


SY and then proceeding by 


155 common Rules laid down, I find a= =, ut which a are all known 


uantities: and this Canon doth ſhew a=8. 
Therefore « muſt be 20—8=12. Or you may and it by a more 


artificial way, by having recourſe to the 5th Step, where u=" _— 


; _t—87z , — 
* 2 which ou 1 find u = 12. 


In the 2d Operation, I proceed as in common ſimple rats to 


the 4th Step, and there, becauſe === __ —T omit 1, and take what it 


=, which according to the Tenor of the Queſtion be- 
ing multiplied by m, and made leſs by at, the 'Remainer is =d; 


and fo E by the uſual Rules, as before taught, 1 find 
4 175: And if you have recourſe to the 4th Step, and 
inſtead of an T put 175 1 (4 being found = 175) you will 


| have 2 . or u 230. And 


In the 3d Operation, the three firſt Steps are epa ater to 
the very Words of the Problem, and the 2d part of thoſe Steps are 
the ſame, only having & tranſpoſed towards the right, there is ſhew'd 
what the 3 ſeveral unknown Quantities are ſimply equal to. 

Now for the 4th Step I argue thus : Conſidering that in the 2d 
Step e=2 3 05 1 — d, and that a is = eq--#u-—k, therefore e= 
20 22 — 2 * (which is twice the firſt Step, = 20 in hn 2d) +28 


Which 


£ 


$34 Comernine. Cubical” Equations, Cnar.X. 
Which Ach Step is in che 5th reduced to 3 &—4 u. 4 
T ben I proceed to diſcover the Value of u by compoſing the ſixth 
Step, thus: «, beuß in the third Step towards the right hand. 
=3a+3e—k; and the iſt Quantity in what a is:, being e; and- 
e being in the gth Step g 4 therefore I ſay 3 458 is firſt 
3 times 3 — 4, i. e. 9 k—124:. and the Remainer of what à is =, 
being K, ergo that x by the 3, I ſay Fog owt tO (i 1— 3 K. 
Now the reſt of what 2 is = being 3 e, and e in the ſaid gᷣth Step» 
being 3k— 41 ;. therefore, (to make the Proceſs plain) I repeat g e 
er gk—12v. And there being farther — to make up What « 
| =; therefore I ſay in the 6th Step u=9k — 22 E-3— 34 
9gk—12u—k, which contracted and reduced, is eaſily: found (as. 


per the middle Column in-the Example) u= 7 Therefore e in the- 


5th Column; I put = 3k, — 4 times what u is found equal to in the- 
ich Step. | j REY Wl Co ge EET 
- Laſtly, @ being e - I fay it is g e in the gth Step; 


e is Hp 3 M 
| u (in the 8th Step) — Ek, or a=2 t— Ir which: is 175 


SxcT. XII. Concerning Cubic Equations. _. 
A Cubical-Equation may be known by having commonly (for the- 
firſt Term) the Cube of the unknown Gy z, the 2d Term,. 
being the Square of that Quantity multiplied in a Co- efficient or 
ſome known Quantity; the third is the unknown. Quantity ſought 
in a known, as thus. and the like; uuuνj,«0 c i k, u being 
the Root or Quantity ſoughhlt. | ey : 
A Cubical Equation is formed from: 1, 2 or 3 Binomials, Sc. in- 
yolyed or multiplied in each other; repreſenting either a compleat 
Cube or Parallelopiped, whoſe Baſe is either a Geometrical Square, 
er a Parallelogram: in which laſt, if « = be the roger Side, 
4—b= the leſſer Side of the Baſe, and u4-d= the Length; the 
Quantities multiplied produce this Cubical Equation, viz. uu, 
duu—bbu—bbd=k the Content. To find the Dimenſions, which 
depend on the Value of u, it muſt be done by the Rules following. 
2. In a Quadratic Equation, by the Methods of Reſolution fore- 
going, you gain 1 Root; and by dividing the Equation given by 
that Root you find the other, if there be 2 different Roota. 
Thus in the Equation 2 164=—63, being reſolved gives 
1 n= 9: And if the uu— 16463 (the 63 being tranſpoſed) be di- 
vided by u 9 (the ꝙ being tranſpofed) the e will be 4—7 or 
1 . So are 2-9 and - found the 2 ts or Dimenſions 
of that Equation; i. e. 9 and 7 1. 7e. 


A- - 
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3. I. To reſolve Cubic Equations by Tentation and Dereſ on. 
Having by tryal, as in the following Example, found 1 Root, 

you muſt divide the Cubic Equation given by that Root, and that 

will depreſs the Equation into a Quadratic ; which Quadratic you 
may find the Roots of, as is ſhewn laſt above. 

Example 1. What are the real Roots of this three Dimenſion 

for Cubical) Equation «#uy— 57 uuT- 1040u=6000? 

To anſwer this; I muſt firſt find by tryal a Root, which being 

multiply'd, &c. according to the given Equanion, will be 6000. 

To which end I ſuppoſe 10 to, be 1 Root S. | 
Then «4u (or 10?) is = 1000 

The 3d Term 1040 « = 10400 

2d Term—574#u(or 57 x10*) deduct. = 5700 

The Remainer ſhould be 6000, but 'tis only 5709.3 therefore” the 

10.ſuppoſed is too little. | 
_ 2dly, 1 ſuppoſe ſberefore 4 Root to be 13 4; 

hen ### (or 12?) 18 = 1728 14 
710402 ———= 14480 + Sum ="14208 
—57uu or 57 X144) — — — — = 8208 
So that I find 122 or 4—12 to be 1 Root. 
By which Root having divided the Cubic Equation given, I I by 
preſs it to the Quadratic Equation 2 — 46 U. 50. Which 
Equation being reſolved, . gives y=25, or #—2z. for another 

Root. And dividing that Quadratic by this — 25, the Quote or 

3d Root is found «y—20, or y=20, See the Operation. 


Sum = i 0 


18 


Reſt 6000. 


2—12) 157 u- 10406 A 45 = 500 = the Quote or 


WuHu—I2uu _ | Duaaratic. 
- — | or e OI 5 = 25 Quadra- 
TAU 1040 : tic reſolved, or 
— 45 u . 540 79 Root. 
— — 260646 u 500 ( 20 
& 5004 —6000 : 5 +6 4 3d Root, 
300 — 6000 | un — 232 
— 20 500 | 
So that the 3 Roots being found 20 5 %j,j,n 
12, 20 and 25; you may doxe che — 
Truth by putting equal to each, : 95 


tranſpoſing the Roots, and multi- | 
plying the Quantities one in another : for the 2d Rectangle will be 


the Cubical Lguatign gi given, dae the N next the right 
hand of the laſt Product. 2 5 
K k K + 7 - Mee 
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1, Note, Thatin a Cubic Equa- WIL IR eee he > 
tion if the ſingle Root or Square The Proof of the foregoing Work. 
of the unknown Quantit7 be —25 


multiply*'d in more than one u—20 

known Quantity, with Signs be- i a. 

tween the Rectangles, as feveral n. 25 1 | 
Members of the Equation ; where —204+500 
the ſaid 1 e is found | — 
ſquared in 2 Cc. ſuch Members, 4 45 u , 500: 
they make but 1 Term: and ſo u— 12 


do all thoſe where the unknown — | 

Root is found ſingle make ano- un — 45 uu 5004 

ther; as u*—u*b—u* d+-uch-ur  —12uu+5404—6000: 
d =0, In this — 2 B— d is . Vs 

but 1 Term of the Equation, and uuu—57 un=1040 u—bood 


uc gur is one other Ferm. or uuu—57 uu41040u=6ooo= 
2. Note, That in the Cubic ſup: (tbe Equation given, for Proof.. 


poſe? Ard =0; the | br”, 
2d Term here is ſaid to be wanting, and uc uur is the 3d Term. 
Example 2.] Admit this Equation were to be reſolved; uu#u — 
30.5 uu 309 1=1039.5 : I ſuppoſe 1 Root = 12. and working as 
by the Equation, I find g 
. =12* = 17287 The Sum as per Addition of Algebra 
2230.62 2 —4392 > is 1044, Which is more than the 
309 u = 3708) 1039.85 gt we 3 
141 therefore ſuppoſe a leſſer Number, viz. 11 =a Root, then 
1 = 1331 5 Fhe Sum of which is= 1039.5 =the- . 
—30.5 44 =—3690.5 Sum in the Equation given: ſo that 
r 
+ gdly, Dividing the Equation given (with the 1039.5 tranſpoſed) 
dyn — 11, I depreſs it to the Quadratic 4 - F9.5#=—94.5. 
4thly, This Quadratic being reſolved is « 2 95.0625 — 94.5 
9.75 =10.5 a 2d Root. 
5thly, Dividing this Quadratic Equation by the 2d Root « or 
#— 10.5, the Quote or 3d Root is found 9. And for Proof, the 
3 Roots 9, 10.5, and 11, (putting each , and tranſpoſing it) 
multiplied one in another, will give the Cubic Equation propofed 
to have its Root extracted, viz. * — 30.5 u* ＋ 309 u=1039.5 
From theſe 2 Examples it may be obſerved, That: whether you 
happen to pitch upon the leaſt Root (upon your Tryals) as in the 
firſt Example, or upon the greateſt of the 3, as in the 2d Triatof the 
2d Example; the Method of Proceſs is the ſame : and ſo it would, 
if you happen firſt upon the middle Roo. © Theſe 


— 


1 — 
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Theſe 2 Examples are of Regular Cubics their Terms. 
4. I ſhall give one Example of an Irregular Solid Equation: as 

ſuppoſe'u uu uu + .loun= 20. 61299. 1 

To reſolve this, I can eaſily ſee that 2 is more than the Root; 

for 10 times the Square of 2 (alone, without the Surſolid) is 40, 
Therefore I take 1.5 for the Root, and (working with that accor- 
ding to the Equation) I find it too great ; I therefore try 1.4, which 
is alſo a ſmall matter too much: ſo that working according to the 
Equation with 1.3, I find it juſt = 20.61293. So thar I diſcover 
the Root to be 1.3 . for 1.3 ＋ 10x1.3* = 20.6n293. -' 
5. Btquadratic Equations are reſolved after the ſame manner as the 
Regular Cubics in the 2 firſt Examples: Firſt, By ſuppoſing a 
Root till you pitch upon the right, and depreſſin \ 4 Biquadratic 
Atiereby into a Cubic; and then finding another Root by Tentation 
whereby to divide the Cubic to depreſs it to a Quadratic, Sc. as in 
the ſaid 2 firſt Examples above for all Regular Biquadratics (or ſuch as 
have all their Terms.) Thus, for Example, to reſolve or find the Roots 
of the Biquadratic #u #4 — 29 uuu— 308 2 — 1420 2400. 

(1.) By Fentation I find 8 to be 1 Root, and dividing the Equa- 
tion given by «—8, I depreſs it to the Cubical Equation uu —21 A 
| *5-1404 = ZOO, | | 
. ) I make Tryal again, and find to to be another Root; ſo di- 
viding the Cubic. Equation by 2 — 10, I depreſs it to the Quadratic 
u 11 r — 30, Which being reſolved, gives a 3d Root or 226. 

(3.) Dividing the ſaid Quadratic Equation by 2 — 6, I find the 
Quote to be 2 — 5 or u g, the 4th Root: ſo are 8, 10, 6 and 5. 
the 4 Roots required. 

There are 3 other, Ways of reſolving or finding the Roots of all 
Cubic and Biquadratic Equations, done more Mathematically : as, 

II. By Subſtitution, . Deduction, and Diviſion. 

III. By way of Conſtruction, with the help of the Parabola and Circle. 

IV. By Approximation or Converging Series. 

it To reſolve Cubic Equations by Subſtitution. | 
It has been ſhewed how to reſolve Quadratics by Subſtitution, 
and much after the ſame manner is a Canon found whereby to re- 

folve Cubic, &c. Equations. | | v M 47:45 

Example 1.] Admit the Value of 4 is required in this following 
Equation, viz. uuunJ-duu—ga=k, or uwuutÞ 1202 + 3001u= 
3714544 : Here *tis plain that d is put for the given 1203 g for 
300 and k for 3714544. — 

The firſt Step toward the Anfwer is to ſubſtitute þ4-c in the place 
of u in every Term of the Equation, in the Power that () is . 


o 


l 


43% 


alſo that 4 = 120, g 


300, proceed as the 


Canon directs you, 
firſt pointing over e- 
very third after the 
firſt Digit of che gi - 
ven Number; the 3 


Points ſhewing the 


Root ſought, will con- 
ſiſt of 3 —— _ 
therefore the1(= 

AHrſt 5) is 100. 


2. You muſt com- 


poſe a Number to de- 
duct from that given, 
by taking thoſe in the 
Canon wi 
c found in them; as 
| UL 
2170000, which de- 
ducted reduceth the 
Number given to 
I 5445445 
your firſt Dividend, 
as 77 Step 7. 

Take for a Di- 


viſe (in order to dif. 
cover the Value of c) 
the Sum of the Num- 


bers anſwering to the 


Sumbals mixed with 


ar x by c, ſuch are 
thoſe in the 8th, th, 
-"zeth, 11th, and 12th 
Steps; which Sum is 


54 
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ich have not 


Thbd—bg=. 


which is 


CRHAr. X. 


Wen will this be C bbb - 3bbc4-3bec+ ce (inſtead of au 
«1, tbe Caron ora ef Fes, State (inſtead of dau) 
—— —bg — © (in the place of —ga) 
The whole Proceſs 
. ene 8 An n of the Refolntion of 4 Cubic. 
Margin, whereby u is | 112714544 (100 = b 4 
found = 124. ] 211000000 S b Add. 2% 
1. Having your Ca- | , ane = v8 þ * 
non before you, and e = I-14 Step. 


30000 =—bg deduct from the 4th. 
11170000 refts, which deduct from the 1it Step- 


7 1544544 : =—=theilt —the 6 SN > by 13 13 


| 30000 = 35 

99 . 300 2 360 

10 24000 20d Add. 
[1x] ..120=d _. 

[12 —300 =—g 


1354120 = the Sum, or Der 
(ade 


14] 600000 3 Obe 
k 12000d0'=3 bcc | 
[16] ... 8$000-=ccc | 
117] 480000 d * 
18] 48000=ced 


11 —6000 = —cg . 
2011250000 = Sum duct from the wth Step. 
Li 294544 =» reſts of h, or tt I. 
| Now 120=b ö N 
22] 43200 2 355 
234 . 360 233 
24 28800 254 SAdd. 
[25] +. 120=d f 
26 —300=—g 
27 7 721 80 =Sum,by which to the ZI Step. 
14 (4=c 
2 1135 
129] - Ped hr ele a 
„ „tet 
600 115200= 2b d . 
„„ 1920=cred: |... | 
—1200=—c | 
I = Sum, deduct fromihe 21 Step, 
o reſts, 


— 
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4120 your Diviſor, which may be had in the 6 Figures next the 
Et hand of the Dividend 2 times, (which 2 muſt be 20, becauſe 
it is the middle of the 3 that will be in the Root, as is obſerved a- 
bove) this 20 is c. a eh | 829 HW Ny 
4. You muſt not make any farther Uſe of the Quantities" in the 
iſt, 2d, and 4th Steps, but having found the Value of c, you pro- 
ceed to find your 2d Subtrahend in the 20th Step with the ſeveral 
Quantities in the Canon; which you ſee in the 14th, 15, 16, 17, 18, 
and 19th Steps. | 5 
5. And having found your 2d Diviſor by the very ſame Quanti- 
ties that you had the 1ſt, (and obſerving that here þ= 120, and not 
to 100) you may eaſily finiſh the Operation by the Example, which 
is only a repetition of the Method above ſhewed, and you find the 
3 ſeveral Roots put together is 124= u required: which I ſhall 
prove both from the Equation given, and by the Canon, to be the 


true Anſwer, | | 4 
1. By the Equation u = 124* = 1906624 
| 12044, -=1845120 
— 30 1 2 - 37200 


_ 


| | Sum = 3714544=k inthe Equation given. 
2. The Proof by the Canon bbb 4-3 be ec ec bed 
cod bg—cg. | , ens 


5b = 1728000 : Note, b=1203 e=4 
3bbc = 172800 20; g=300- 8 
3 be 57 | | | | 
eee =, 11G e TSU747; 
-bbd = 1728000 | —»g= 30000 
2bed= 115200 | —cg= 1200 F 37299. 


ce d = 1920 — 
4277744 refs x 
Biquadratics are reſolved after the fame Method, raiſing the 
Power of bre (which is ſubſtituted) accordingly in making the 
Canon; and proceeding by that, as has been in the laſt Example 
obſerved. 3 1 | 
Example 2.] Of an irregular Cubic Equation, as fuppoſe uu 
32334u= 823975 =k, or u' fu k. ay wk 
1. Make your Canon as before, ſubſtituting b ＋c in the 2 Mem- 
bers of the Equation (as u is in power) in the place of 1. 
2, Where the Equation has not all its Terms, and the Co- effici- 
ent is large, you muſt put ſuch a Number firſt in the Root, as be- 


ing 


Cnar. X. 
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ing multiply'd by the 4 

Co. efficient, and ad- . The Canon is a+ 155 K aue Car. Cx 
ded to its own Cube, V 


the Sum will be as i} wh: bes (90=8(20= = 


Near. as poſſible to, 
and leſs than that gi- | * 125000=bbb Y 
ven on the right fide 3/6167 
4 


of the Equation 3 as -/|- ; M 
ade Example find- | 41741792 My er dedutted, a} 
ö ing 50 =b. much too 5 2700 30 =Þ Ine 8 
— 5 the wg | 4 976020=bf K ts 

ep 30 = b 
which I ſtiſl:- Bod too 7] eee rſt Step. 
much, as in the 7th | of "Fogg =p o 

0 


Step. Then putting me 
20=b, I finditsCube | E 
as in the 8th Step, and |! . dedut from the iſt Cs 


20, the Sumis de- rf K 9295 = reſts o he of ep. 


duci - 12] 1200=3bby ‚ wee 
Step from the firſt, | 1% 60=3b. Add. 
and then you proceed 32334 E 


with the Remainer as =the laſt St Di viſar.. 
in the laſt Example, pe of a yo 2 
and the Value of = ee 
| 6000=3bbc) | 


25. a 
3. Itſometimeshap- .|7|  _1590=3 bre Add. 
pens where the Co- ef- 18 125 c 
190 
0 


ficient 33 | 161670=cf ag 222 

and the Root of the G S : 
bigheſt Power (or Va- | 709895 Sum, deduct fromthe 1 1th Step. 
Jue of u) is ſmall, r 0 reſts. 
ou muſt make that * + 8 


igure iſt put in the Root one lace (or 1 1 leſs thi Fr Points | 
over the Number given (as in the iſt Step above) denote. ey the | 
following Example. 

Example 3.] Admit FU +82334u= 2073975, what is he Value 
of ut 82334 _ . and N e in the room of u. 


4 


Here 
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Here *tis plain the 
Numb. given admits = 5 * + 3 waere 
e / 


of 3 Cubical Points, 

but the Root « (or n mond UN 

54-0 is but 25. 1 073975 (208=h | eee wid 
1, For if I ſhould hobo=d* 'c i du 8 20 erg 

put 1 as the Root of 41646680 57 s 

2 next the left hand; . 

that x (there being 3 | 44654680 = Sum, from the "Iſt Step. 

Points) muſt be 100. 19295 r NAS 

Now 1 I gy 12 2 — ——— 

7 


the Co- efficient Dy — 3#5. jo 
100, i. e. if I ſuppoſe -605=3d;c | ©. PRESTR 
two Cy 1 put to- . | 
vo Fes nx | j $3594=Sum or Diviſor. Wb 
. — — 
out the Cube of the fre 60⁰⁰ hk 
100, which muſt, as II 150 2 3b e.. 

per the Exam les a- 120 E ee "es 

bove, be added) is [13] 411670=cf 

much too great to |, [419995 Sa "From the Sth Step. 


” 
; : : 
— th :% 


be taken from the — (—Ä 
20739758 in the firſt wick o feſts. 
Step. 


ke Seeing a leſſer Digit than 1 i cannot 10 pur. firſt, or in As 
lace in the Root; I muſt therefore een that the Root will 
ve but two places. 

3. I therefore ſuppoſe 10 in the Root, by puttin x Cypher to- 
wards. the right hand of the Co- efficient (to — bf) which 
would be 823340, which (by doubling the/8 next the left hand I 
find 16) may eaſily be taken from 20, (next the ſame left hand of 
the Number given) I therefore put the double of 10 (or 20) in the 

Root and ſo proceeds all the difficulty in this caſe; being to put 
the firſt. true Figure in the Root: to which end I have not ſeen any 
Rules that. contribute to do fo eaſily and certainly. as * e, 

bait nnen 

Hane 40 Of Reſolving Cubies by  Subſitution,, Sc. 
ban (1 ne 1 350 S 1246 1295. Or that 
boliag ei unn dun K; i | 


+) hk This 


2 . T en EO — 
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This Example is 
of an irregular Cubic 


compoſed of 2 Mem- 
bers different from 


the former; where 


tho? there be 3 Cubi- 
cal Points (or Terna- 
Ties) yet the Root has 


but 2 places, viz. 55. 


For if we ſuppoſe | 
12 but 1 in the 3d 


place (or 100) you 
will find bb 5354 
to be much more than 
can be taken from the 
Numb. pointed; and 


10 b is much too 


Ittle: therefore I try 
So b, and find that 
to be the Root, that 
produces (by its Cube 
added to bd) the next 


than 1225125 given, 
and therefore I pro- 


ceed as by the Canon, 
as directed in Exam- 4} 


rde Canon is 05-3 Et 
8 bod N abed - ced 

1112251235 25 (50=b ILSS 0 
2 125000=bbb | LH 107 1 

3] 875000=bbd. 20 
4\1000000= Sum 

5 — gb Sep; @ Dividend. 

7500=3bh\ 3119 >> { ol 371 

| T 150=3b, b- ee i 0001 
| 3502 54 | Wi 3 Noi 

9 | 350=d | bog d 3d 2872 4 . 
Inn a Diviſce: „ 8 0 
111 "375003 17 * 7 d Jr] ; 7 + 
12]. 3750=3bce, - ' . __ pv; 
13 I25=ccc _. ; 
41 175000=2bcd | | b 
17 87zo=red 


16] l 
18 e ni932.. 


ple che 1ſt, laſt foregoing. 


ow 


way of Craig, 
. 4 


IOW 


Vid. . — 


This de b g Panbok and Circle, u is a to 


ſhew che making of 


A Parabola is one of the 5 Sections of a Cone, being 
eutting a Cone by a Plane parallel 


Parabola, Sc. 


made by 
to the Side which is oppoſite to 


that wherein you cut; and it it Geometrically formed thus : 
1. Draw the Line ({vF@ dy) the A of che Section, Then 


eroſs the ſame at right 


according as you would * che fame (or if the a p, which is called 


11 


les with a Line at pleaſure, as (ap) and 
the 


* 
1108 
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the Latus reftum, or Parameter, be gen ) ſuppoſe 1 Inch, ſer 
half an Inch from F to a, and to g. 

Then take half of one of thoſe Halfs (or 1 of the Parameter, or 
of Inch) and fer it from F. to v, and from v to "fois E the 
Focus, and v the Vertex of the Parabolaa. 

Then draw as many Lines as you pleaſe parallel to a p (as bor, 
Sc.) with a Ruler on purpoſe for drawing parallel Lines; and the 
' Diſtance : to o in the Axis extends from F the Focus, to I in the 
ſame Parallel forming the Curve (vp111, Fe.) which you may draw 
through the Points (i, l, Cc. ). And having found the Curve on one 
ſide of the Axis, as vl, ſet it off on the ſame Parallel; an the other 
fide of the Axis, as V0, Y0, S6. and draw the Curve (2 0 v) ſo is the 
Section finiſhed, and à Fp is the latus reffum, 001 an Ordinat 
Applicate (or whole Ordinat) oo the Semi-Ordinat, (which is com- 
monly called the Ordinat) any ve in the ti right- Line is called an 
Now ſoppaſe u U 2 
o =3 
* Equazon were ol Far hammer ne} Sgt 
"vo nn | Or re tk 


on To fod the Value of l. From che ſame Scale by which _ 
. off che Latus reFum of 5 Parabola, take 3 (the Co; efficient 
multiply'd in the Square of the Root ſought) and applying it ac 
right Angles. to the * vy) towards the right hand, becauſe +3 
it „ 3 in 2 3 5 i bags 
2ly, Draw a Line at pleaſure cu a e (vb) in 
the middle at right Angles, as as q 4. ing _ | 
3dly, Where that Line interſects the Axis, as ; at © ſet half 9 
8 becauſe — p, viz, 1, from the ſame Scale extends from 
to u : 
bh, On u erect a perpendicular Line 1 m which will cut che 
infinite Line q9 in . 
© _ 5thly, From 7 ſet half g=1 towards the right hand becauſe — g, 
and'it extends (by the ſame Scale) from r to 5, which is the Center 
of the Circle ſought, 
| 'Gthly, Extend the. Compaſſes from 5 to ö, and deſcribe the Arch 
ae b, which cutting the Curve at e the. perpendicular Line ee mea- 
ſured on the ſame e, gives u 1, which is -|1 or affirmative, 
becauſe the Section e is in the right hand part of the Curve. See 
Philoſophical Tranſackions, No. 188 and 1903 Dr Halky's Method. 
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SE C'T. XII. Aurea or Converging Series, i100 


1 , 


What i is meant hereby, is ſhewn under the words Comorrghg 
Series in the foregoing Alphabetical Account at the beginning of 
this Chapter, and will On farther n by the Rules and Ex- 


amples following: 7 347 3 — ＋ P47 7 — 1 &, isa 
Series 3 Which I er * 1 —b* ** followeth. A444 we 


3 — 2 5 » „ 9 4 44 
».4 1. : o 
- 


715 "LE 2 779 ele 

wag 125 * + e rte: 
rennen. 

N e b5, &c 4K 

ball za | | 1110 

e PF ag ary Ts TT 8 T1 

. | ; 3 7 Fit? — 4 74 

be ibe Product. e 


Here it is plain, that if the Series was WN never ſo far, 
the Negatives would deſtroy the Affirmatives: But my intent in "apr 
Section is not to ſhew the” way of repreſentin = W 
Series, a Product, Root, c. for though that re Sell, 2 
| * aw tis not ſo eaſy to diſcover mes Roots, 22 erefrom. But 
Ich ther here to ſhew the great Uſe. of Converging, in find- 
ing with much eaſe and expedition the real Roots e 


I. To find the Square, Root, a8 ſuppoſe of 13. * * 

= Her J will put 5 for the Square or Surd Nümber given; 7 S cche 
ft two Figs | in the Root; a= the 2d A pproach, to the true 
Root; the 3d A pproach ; the ſeveral AS prog: hes being the 
coming nearer and nearer to the Truth of the Root by ſo many 
Diviſions, by 1 of which feveral places i in the Root are gained, as 
is ſhewed under the fifth Head following. 

If in the Example above it be conſidered an Number ſquared 
will be next to and lefs than 13, or what 2 Digits will be next to 
13. 0 and put # for thoſe” 2 2 it will chen be rr irE=4 
the 2d Approach, m_ 


Sr Fax =e the 3d Approach, Ge. 

or — 13—3. 73 ee Da the 2d Approach, 
36. 7 

A % I * 13 | 13— 
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13 — 3.60355 3.60555 * 22 ,00000127546=e, 

and r ga e. Or 3.6 . oss 00000127546; which is = 
3.60555 1275464 — = uare Root required to 13 places (but 

ſee more under General Hes the gth following). Or e will be= 


r — 2174 —44 


2 = which facilitateth the ee as to ſquaring 


3 .bog5s, Sc. 

Or inſtead of 3.6 at the it ae you may, as dvede com- 
mon Way of Extraction, put 3, whoſe ſquare is next to an leſs 
than that of any other Digit deducible from 12. 

Prop. 2. To find the Square Root of a larger Number, as of 371 00074 
=, Sc. as before. 

371. 000% 1 . 19 2 r the Iſt Approach: 


 =361 =rr. 
10.0007 I ari(=g1)= —— a th at Approach, and 
1＋4 == 19.26. 3.27 
Again 371.00071 — 19.26* = 05311 — 1926 1 = = 0013787 = =8 
| the 3d Approach... 
And DEED 219 . 267-.0013787 ** = 19.678 = the 
ſought. 


So by che fame Rules of Converging Serie the Square Root of 
4712345 is Pang 2170. 7986 1 ele 


III. e or the — on of th 1 Cube Root 25 the 
Method 7 Converging 


1 Ball allo e this Wich an mach Pn as Lan, ob- 


viating what only is to the purpoſe. 90 | 
I. Suppoſe then I would know the Cube Root of 1 3 =, "for the 


firſt in the Root which is known here I put 1. Then the Proceſs, 
as in common Extraction, (which is the beſt way in this Caſe, as 
being moſt accurate and ceftain for the 2d in the Root) will be 
gr R S the ad in the Root. 
Or ſuppoſing 2.3 put in the Root together (for I can eaſily fee that 
2.3 is the Root of the next Cube Number to and leſs than 1g. oo 
it will be as before to find the 2d Approach, 2.3 =7= the 1ſt 


pp Then 
Then 5—1? =3rr =.05 = the 2d Approach, and now 2.35 K. 


And R RR 9013333 che 3d 9 80 
is 2.351333 7-= the Rot. * 


* 3 


a  Converging Seis. cu. X. 


Or in Numbers more plainly thus; 
132.3 (812.167 = 638,8 4.30 x3 (=1587) =05 the 
210) ad: Approach. 


Sehe 35 (=22. ye 022125 2.35 x3 (= 16, 5675) 
.._ 001333 E= the 3d Approac 
And the iſt Approach r the 2d ＋ the 3d 2 2.351333 T, which 
is the Cube Root of 13, done with near 200 Figures fewer than in 
the common Way of Extraction. But ſee Head 8. following. 
2. And if we put r = the known part 77 the: e and «-for 
Ou new Approach, yon have 
rrhazataa = the Square of AY 
gra- gra = the Cube of -a 
So likewiſe r*++- 4.77 La -A Tal the Biquadrate of — 
And r* 2 E105 a +1077 W een the Sur- 
ſolid of ra 
And as in che Square and Cube Roots it a to be putting 
8 £2 the Number given to have its Root extra 
rr the ſeveral Approaches in the Square Root. 
„ -3rr=4a= the Ap n Cube Root. 
So. for the Biguadrate and Sar ſolid it | 
bo rakes = the Approaches to the Biquadrate * 
And. - 8 —_— == the Approaches to the Surſolid 1 0 
| _—_—_ Cube =8—rb-6r;5=a%7 ˖ 
Approaches Surfolid = 8—r7—7r6=84 
to cke Biquad. = 8—r8+8r7 =a 
Cubed Cube -= B—-rgagr8=3a 
Hence it appears, That the known part of the 2d Quantity next 
the left hand in — cr<vs n- 2 51 1s YI Vi 
viſor. 1I come _ 7 


| IV. To luſtrate 9 Craps the Extraflion of the Bi: 
guadrate Surſolid Roots by way of Converging Series,” 


I, To find the Biguadrate Root of 314 [The Proceſs i is (the iſt 
= 4) : 20 
314— 7 (= 256) = 58 ar. (=256) 2. 2854. 80 is 4.2. 

A NEW 7, 
2dy, 314— 11. 1696) 2. 8304 47 (=296) = 00g z 10 

s 4.209 = a new y. 

Aud by repeating the ſame Method with that laſt A you have 

| 4.2099 ＋ for the Biquadrate Root of 314. 

2, To 


* 


— 
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2. J find the Surſolid Root of 314 (the firſt 73) the Proceſs 
will be 
1, 314—3 (=243) piles. 184. 8 

a new r. 
24h, 314 —3.1" (=286.29) =27.7185 >-491.75 (=5 05 
| Sa, an and 3.15 Sa gen L. . 
34), 3143.15 (310.1364) 8.8636. 6. (Sg) 
0 . So is 3.157 Sa new 7. 
And proceeding in the ſame Method with that new r, the Sur- 
ſolid Root of 314 is found 3. 6 | | 
But there 1 is yer | 


- (ces Wes +» 2% W 


V. Another Way of 8 ( for Example) to the 1 Root, 


For as in the 1ſt Example in the Square Root! in this Section the 
Canon was (putting a the Square Number or Surd given, and r 


for each Approach to the true Root) —— r the zd, Oc. (or here 


to 8) ſo in this Method I am going ro bes, the Canon is 


"mA follows that the firſt » Figure 
Now ſuppoſe 5= 13, it follows that af in ye 
N ſo that 13 ; 3683.66 r the. ad. ˖ 
Note, The Diviſors are 13 T3. 66* 7.32 = xs. 605955 = 3d. 
always the double of And 13 +-3605955 + 14000" =3.60555129 
the r next before. r 4th. 

From the laſt Example you may note, 

1. That though the preceeding Number be. falſe, yet by every 
Repetition of Proceſs according to the Canon, it convergeth or 
comes nearer to the true Root or Value of. 

2. That the Places of the Digits in the ſeveral" Approathes art 
true, according to the Progreſſion whoſe vw. & 2, and the iſt 
Term =1. So Places, | 

In the iſt Approach 1 viz. 3 


= 


x 4 de a 
— ET 22 * 
4 8 3.80555 712. 

Sr the Square Root of 13 prope. 


And if the Operation were repeated, as 3. 60555129 + 13 
360555129 x 2, the Quote will give 16 places true in the Rents 
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for every A affords double to that preceeding. But the 
Reader may chuſe which of the two ways he likes as the beſt, this, 


or the firſt way, which I take to be ſomewhat eaſier and ſhorter i in 
as Operations of Diviſion, 


? * Wo 8 


out 


"Example 2] 07 this Wa a of c ; 10 extra? the Square Root 
4£295977104132345, (og 
p DM TITS Er "MF . 
25 2294 Narr 2 10 77 $18 10 10% ales) 
27 = 10) 545— | pm—_ ” (54 =r the 2d. 
YE AN 45 er | = : 8 2 


age 01 22 * 15 
144 Ls F* - 


530. 
* bas: e ee . ; | 
ond FAWN SO. —— = =7 te 3d. 


£3 >} 


299 6 eee e 
m— . ea JW 5 hagen! by 
; 5 e Data 2 | 
n ni g ee 5 1 
2r=10864)= 59014334 = — (543%1000=r heat. 
HE IS 469490 Et 1010 


* 
2 


4 * wa i i l — * — — ” yi Py i 5 8 4 pe E . 8 1 
OT : 2200 A — 34873 TI py 3 P21 3 8 Ss 14 * 


ee Wd e e eee 
10 1132g"2 JJ ͤ 12225 £12907% 50 AQDNSG2 


3 19182-2202 

27 re 5295 2 e | (6438:100000297 741 — r 

. ah ur e e b 0 OO ee 

6. A ib 0 

228148 | r 1 1 

n ĩð ne 
2113 , 2012 2A, 0323450 3 
ot 1an tor |} e | 


= m1 | 6 11227660 1081280 5 j 
2004 3 Neon o 
102 103760 
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VI. But to perſirm the laſt Operation by the Method firft taight mating 
4 — 2 and t = the Total of the Approaches; it wil 
oy nr r 0 Ae We f ar Fi onde bs a 


- 


4 * 
14 


— 20 ind ok, eee n 
— = 95077 10.413 2345 =s (5 = A 2 
= 10 95 e neee eee 3 t+a= t2d 54 


: 


2950 „„ * * 142 ff af 
2916=1t and ? the 2d 4 the 24 =? the 3d 5432 
| we Sainte arent int pe 
2128108 24 — — — (0032, = 4 the 2d. 
| ), = | mY t 3d +34 the 3d = t 4th. 
; and 7 the 4th = 5432.1000 


+ Þ 3; } i * 4 2 


295077110 
34; 29506024 =1t ö 


1270 
- 


21=10864) 10864 — — — (0000,1000 = a 3d. 

| 0132 8 | 3 

29507 10.4132345660%ccmſẽ 
29507710.41000000 =? 


4 4 


n 


24 10864. 2000) = ,00323450000 (0000.000000297721 =a the 

9 1061660 | | 4th. 

838820 and a the 4th +! the 4th. 

1 by 
227660 = 8432. 100000297721 

103760 S the Squ. Root ſought. 


This Method is ſhorter than the laſt (as I ſaid before) becauſe 
the Figures in the Kos ps are not repeated by dividing : or the 
Sum of the 1ſt and the a's is = the ſaid Root. | | 

Note, The Approaches are added as Decimals, or put ſo many 
Cyphers towards the right hand of each Approach as Fora are ſig- 


nificant Places in the next ſubſequent Approach, and ſo add. 

And as in the laſt Example the Operations in Diviſion are ſhorter 
than in that next before; ſo the Canon for the Approaches (next 
after the 2 firſt, when the Squaring of the Approaches grows ope- 
roſe) does ſhorten the Work of Multiplication ; or that Prop. of 
Euclid (I think 1, 2.) which ſays, That of two Lines (or Num- 

M m m bers) 
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bers) if one be divided into any Number of Parts, the Sum of the - 
Rectangles of one by the ſeveral Parts of the other, is = the Rect- 
angle of one whole by the other. 4 
But it being my Deſign here, 5 1 to how how the wg Multi- 
plications for producing the 4th, Approaches may be contra- 
; wy 1 ſhall explain the ſaid Canon, which is grounded on another 
op. of Euclid, i. e. any Line (or Number) divided into two 
Parts; the Sum of the Squares of the Parts, more the double 
Rectangle of thoſe Parts is= the Square of the whole. 


So1 in the kk 8 putting t the 3d = 5432 
| © the 3d =.1000 


Ergo aan 2tanmtt = = Ta- 


There 8 3 to the Canon under the 2d Head of Con- 
verging toward the Square Root, this Equation. 

Now whereas it would be a little tedious to ſquare the whole of : 
the 4th = 5432.1000 (eſpecially if the Cyphers were ſignificant Fi- 
gures) I therefore always divide it into 2 parts juſt at the meetin 
of the Approaches, as 7 the 3d, and à the Ty. viz, into 5432, an 

.1000, then as the Canon directs. e e h 


” 


8 . 
| 1086.4 2 214 | 

29506624 = in the haſt ah Fay (ready 

one.) 


15 re 50771041 = = a = the Sum = 5432.1* =? tin the 
agi 5 Fo ; laſt Example. 


In this Operation OF: way performed) you ſave the trouble of 
working Oper inſerting 12 Figures in 29. 

And this later Method being uſed, after the 3d, c. Approaches, 
does much facilitate the Operations. And thus I think I have 
made this matter ſhorter, more certain in the Approaches, and. 
e eee e eee 


EY 


. D 0 
8 : 
R : , : Y - * a? 8 . Fs 1 1 * 11 + 
- _—_ ' 
, 3 1 ” 1 
< , : : « * 1 
= : * & 4 * # * 0 p 28 


| ex- KI.  Converging. Series; | t 


vit, ende LG e d N 
extract the Cube Root of 33 pony 2 For 


89 0 If 4 es one 
3 "Bao: ſought = 
. at the Theorem Each Approach a 
7» - | - And the 2m ofthe — "EP 


or Canon. 
| „ proaches 
1. Note, You aegis Wigan ſo much of c, as will admit of 
to be deducted. 
on  deduRting the laſt , you 


2. If any thing had remained u 
muſt have put Cyphers, and divide again by 5, 


tion, and the Probation thereof. 


See the Opera- 


Y 3 148648: 5 172944366636;6267 (3=athe rſt, =s 
02 =a the 2d 


3 =27) 61 (& — 
ade 32 
33148 S part of c. N 
32768 * 1.88 


—— 


3 * = 3072) 3806 Fn ne-La e the 3d. 
. TT 


derer 81 
ere 
Fr 3314864857729 eee rns 
; % r ee ee 
FM oe 05 
37 880956673057) 13332724274 0004323 E che Ich. 
. W ＋ 32123 
7136031026 2321234323 
=5=r. 


' 9447082526 | _— Fx 5 * 


33 71486485 I Pr ER "4 
- 3314560517 204436663690267 — oe To 


o reſts, ergo 321234323 Alber 


required. 


| _ 


M m m 2- 


„ cb Vrin Cu. X. 
This might be proved by the common Way of Extracting, tho? 
with very many more Figures: I ſhall chuſe therefore rather to 
prove it by Involution of the Root, multiplying by 2 Digits at 
once, as taught Compend. 6, Chap. III. 
9 Deasid= dog! 2 111 321234323 —=#=the Root 4 
at 211110 3716p Lok 34121 5 


, 


— 


* - 1 — 9 P 7388389429 0 
% er WY en ne wein erte 


107 4 Hel dt rA T 
N | DN 6745920783 2 * e e * 
963702969 #36 Tor. Bs 


4d 12 TO3I9I490273268329 2 
de | 21234323 =r 


N 
3 3 
7 Oe, „ „„ — — — <4 oo” * 
: 
* 


237340427628 5171562 
4437234081750 38147 
237340427628517156 
2216702129573 86349999.C 
—  * "309574#70819804987  _ 


= 
«Lak 


— — 


331486485 172944366636 56267 =c= the Proof. 


3. Note, That tho' you put a Figure or 2 too many or too few, or 
too little or too great, next the right hand of your Quotients, it 
will be reftify'd in the following Operations, if you proceed as per 

che Theorm. Bur. the ſafeſt way is nat to proceed farther at one 
- Divifion than in JJ 7009 TE EPS 


- 
— 


VII. To illuſtrate what is faid in Note 3: I ſhall ſhew how 
the firſt Example of Approximation to the Cube Root foregoing in 


= a —— <w » 


». 


* 
5 . 
: * 4 4 
Ti x "F* #4» * oF of 14 
£14 1 ” Ell 1 1% | 
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Thus to extra * Cube Root of 13=c e ic. = 2 
! Sum of the Approaches = 5 


The Theorem" 7 =athe if, 2d, G. Fre 
„ 13.0 ; ad," 
17. 12) 50 (A= ad. Ta iſt, Su 
ROFL 13.000=c | 
| 13.824 2 e 
10 : T 2 28) — 824000 reſts oijts he HEL the 2d. 
| | 13280 uy 238348 
ns 11840 | , 
be 1 15 he Pepe,” 
* 2108 oops. of evirge | | 


ai 60125716— OI 7676218240000 (= 0010647 26 the 4th. 
| ' 10748610600 o+2.3524= 23513353 = =. 
7877962920 
8 
13. 
13 0000101 55464809237977 =s 


31 =1658633307907827)— 0000101 5546480923797 70000 (—.00000061 2278=g 
2036649617910150- - , the g th. 
3780163 100023230 2.351333 
462896484207 5760 + < { VV; ee 
N 
504549 PANE -  (caiven ws 


_ 


It may be obſerved from the laſt Operation, That there are are 
different Digits in every Approach, from thoſe in the- Approa 
under the firſt Example of the Cube Root, in this Se#. Veegong 
Bur 2dly, That tho' the Digits towards the right hand in theſe Ap- 
proaches be wrong, yet thoſe 2's ariſing from the ſubſequent Ope- 
rations proceed in each nearer and nearer to the Truth. 


A. N 20 Alchough 


* 
89 


434 _ Converging Series. nA. X. 

2. Although the Cube of 5 does all along exceed c the Cube Num- 
ber given, and cannot therefore in the common way be ſubſtracted; 
yet by the Rules foregoing in Logarithms and Algebra, and under 
the word Negative (Arithmetic) in the Alphabetical Explanation at 
the beginning of Algebra, it may; (for Example) 13.824 may be 
taken — 13: but then there will always remain ſo much leſs than 
nothing to be mark'd with the Sign — as the Subtrahend (or Cube of 
s) exceeds (c) i. e. in this Example of deducting a (the firſt) from c (or 
13.824 from 13) there muſt remain —. 8 24 to be divided by the laſt 
Approach ſquared and multiply'd by 3. And therefore that Quote 
mult be negative, i. e. —.0476, which added to 2.4 =a the firſt (as 
per the Doctrine of Addition of 1 the Sum is = 2.3524. And 
ſo forward of the Management of the other Negative Numbers or 
Quantities; as is taught in the Arithmetic of Negatives under the 
word Negative, at the beginning of Algebra, Chap. X. and alſo 


Se. 2, 3, 4, 5. of that Chapter; and allo. SeZ..3.. of Chap. VII. 
Theſe are the moſt brief and accurate Ways that I know of 


Converging Series, tho' I am not ignorant of others which ſome Au- 
thors have been fond of exhibiting; but they are neither ſo ſhort 
nor accurate as the common way of Extraction. I ſhall give the In- 


ſtance which they have exemplify d in finding the Square Root of 


133225, 80 
Their Way by Converging Series. || The common Way of Extraction. 
133225 =c 133225 (365%= Root, 
- . . | C - — 
8 666 12.5 6.92 
e 1 e 
—45 2 72) 3025 
Diviſor r (6=s | = 
18=7s 4 4 
5s 
＋ 18 8 I ͤDone by putting 8 Fi- 
den. gures : Whereas their Way 
- r=4$6) 88755 6. en Converging takes 48, be- 
| 12.5 = ＋ 4 7 | of Conſideration. K A 
. 1812.5 Sum. | | .,. | ; | i . A ; . g _ | 


SON. XIV. Figurate Numbers. 1 


Their other Inſtance of Converging, in the Example of 2, takes 
25 Digits more in the Operation than the common Way of Ex- 
traction, and is not true in the 3d Decimal Place: Wonderful new 
5 Invention! | fo 


Sec. XIV. Concerning Figurate Numbers, with univerſal Series's 
to exbibit and give all the Figurate Numbers of any Order, 


I have added what follows becauſe the Series's will be found very 
uſeful in a great many Caſes, as how the Unciz of Powers of a 
Binome are found; they are uſeful likewiſe in determining the 
Numbers of Combinations, and the Laws of Chances, Cc. 


i The Table of Figurate Numbers. 
5 Lic, . 11 *7 " 5 a 4 pn 1 1 


ds — — & as i 1llanul 
Laterals — — — — 1 2 3 4+::.5.....0 7 
Triangulars — — — 13 6 10 15 21 | 
Pyramidals — — — 1 4 10 20 ., 35 56 84 
Triangular Pyramidals 1 5 15 33 70 126 210 
Pyramid Pyramidals— 1 6 21 56 126 252 462 


d The Confirutiion and Uſe of the Table: 


The Monads, or Units, being added give the lateral Range, which 
are called Numbers of the iſt Order, as 1 and 1 is 2, and 1 is 3, 
and 1 is 4, Sc. or 1, 2, 3, 4, 5, 6, 7. 

The Laterals being added give the Triangulars: as 1 and 2 is 3, 
and 3 is 6, and 4 is 10, &c. ſo that theſe Triangulars 1, 3, 6, 10, 
15, 21, 28, are called Numbers of the 2d Order. 

The Triangular range being added give the Pyramidals or Num- 
bers of the 3d Order: as 1 and 3 is 4, and 6 is 10, Sc. giving 1, 4, 
IO, 20, 35, 56, 84. 8 is | 
The Pyramidals being added as 1 and 4 is 5, and To is 15, give 
I, 5, 15, 35, Fc. called triangular Pyramidals or Numbers of the 
4th Order; and | | — Me > 

The Triangular Pyramidals added as before, give the range called 

Pyramid Pyramidals which are Numbers of the 5th Order, Sc. 
The Names of theſe Numbers are analogous to the Coſſic Num- 
bers or Powers: For if in the ſide of an Equilateral Triangle N 


5 4 455 | ROY Figarate Numbers. ; | Caay. X. 
| be 2 Points., the number of Points in the Triaigle are 3 2 1 
＋2 = the ö Number of che lateral 2 ; if there be 3 point 


in the Side as the Number of * in the Triangle are 6, 


. 
. » 


= the Triangular of 3z if 4 Pointe are in the Side as **.** the 
Number of all the Points are 10 S the Triangular of 4, and fo in 
the reſt. In the ſame manner, the Numbers in the Pyramidal Ran ge 
will make the number of Points of which an equilateral $a 
Pyramid may be ſuppoſed to conſiſt, if it be imagined to be com- 
ſed of Triangulars that are parallel to the Baſe, and that the 
um of all the Triangulars make up the Pyramid. That Num- . 
ber in the Lateral Range, which is the perpendicular Column over 
7 Figurate Number, is called the Side; thus 5 is the Side of the 
angular Number 15, and 7 is the Side of the — 28, 
— of the Pyramidal 84. 


Problem 1. The Laterals given, to find the reſſ eve Trldbjghlars? | 
| | Note, a Period, (in theſe Caſes) between 2 umbers, Sr. is the 
= fame as x, = multiplyed by. 


| [ == The Triangular of the Lateral 2. is 2183 Anſwer, 
Of 3, iis 24 g= iS = EE = Ante 

| | i 2 
| Of 4, it is 35 +4 === 4 __ = = a 


| 8.6 
Of 5, . 2 E 4 - ES aver 


34 Univerſally therefore if the Side be , the Tiiangular Number 
| vill 192 eee eee r 


4 7 & % WG © * TH - 7 12 i = j _ 
—T " — l 
* 


ser. x. ; rss Me, 


. 


Problem 2. The Lad given to find the corrſponden ht 


midals, 
3 
Te Pyramidal of the Lateral: 2.ig=4= . 
Of 2 = + 4 — = ES 22 — 24273 = wa. 5 


3 
3.458.344 Fr 
Of4, a5 4 £2 = $22. 4. 2-E5 = £5373 455 


2:3. .” $ 2.3 '2.3 
Ne 1.456 5.6456, 3.5.6 3 
oe r 


And univerſally ir the Side be 1. the Prrumidal 0 of the Side will 


2 [ I+2 
. 


— — 


Pyramidals. 


The Triangular Pyramidls f 2s 5 ggf | 


2.3.4 
2.3.4 1 34.5 = 2:3:4.5 34:45 
ofs. tis 234 24 3 


= 3:4: YES 6% . 


Problem 3. The Lateral Numbers given to d the To” 


= 3:4:5-2Þ-4 


2.3.4 


Of 4, 3.4. e , 4.5.6 Lise hah 4:5 A 


2.3.4 23 2.3.4 

* 458.7 v7. 
2.3.4 ö 
ty 45.6.7 = — 45:6. 
Of 5, 2.3.4 234 f 24 EET ts 2.3.4 

| . | 
. 1 


2.34 


Nan 


2.3-4 


45.6.7 — 5:6.7.4 T4 
2.3.4 


1 


46 Figurate Numbers. Ab. X. 
And univerſally - the Side be 7, the Figurate Number 


of che ach Order is . IA - tha... WES And if we 


—.—— th Figurae of a—3 N . * 


— 2 Y p 5 | * ' N 7 


1 


In the ſame manner we ſhall ad. That in the Figurate SEXY 


of the 5th Order; if the Side be = , the Figurate Number anſwer- 
ſuppoſing 8 


bes He Ms 4 0 
EDS ES = 
the Series will be > DES — . 9 
Fo ator. 


* = 
* .- 
* a 1 


Hence the following Series wil give us all che Figurat Numbers 


[ 
of any Order whatſoever : i. e. . . I . 


Ls ifs, , . or 0b . . 
= 2 i 6 . C. ry .- 2 


2 2. ht 


2—2 2—3 7 NH —4 2 3 —6 = 
1 - "wo - _—— ; & 6 © 
P — 


* 


A P PE ND 1X 


To an intire Men of ARITHMETIC. 
By EDVW AR D HAT TON, Gent. 


| Of th . ad Side, 


Intent is to be as brief, and Vaeter ond 
Wy; ible not dou but the Va C = 

N. — — more than any other er Treatiſe of of Mea- 

0 contains, that I have feen or believe to be 
N 5 pub ed, will meet with the Approbation of the 
* | dious in this Geotnetrical Science. 

The Dimenſions I will ſuppoſe taken in Feet and Decimal Parts, 
as beſt anſwering that Ac and Brevity which will be expected 
from me: But at the Clofe of this Appendix I ſhall give my Ad- 
vice what Inſtruments are moſt proper for the feveral kinds of 
Workmen ; and alſo by what Denomination the ſeveral kinds of 
Work is valued. 

Nun 2 ; CHAP. 


460 The Geometrical Square, cc. cn. | 


<a> as ar- ur- 
CHAP. L e 
9 — a Seki. ; 


Superficies i is prove y defined to conſiſt only of th and: 
— or Girt, Ne rd Notice of Thi 1 8 


A 


Seer: I. The Gasen . and Delux, 
 Rhombus and Nbomboide m N 


by  Propefition 1. To meaſure the Geometrical Square. 


Definition. This is a Figure conſiſting of 4 ual Sides, an 

right Angles: as Fe. I. Plate C. 3 

| Rule. Take the Dimenſions of one Side, as 6b; and multiply i it by 
jtſelf, gives the Content. 


Example. The Side of any Square being 11.28, 11.28 

the Content is found 127.238, as per Marg. — - 1 
Prop. 2. To find the Area ef the Parallegram. 

Den. This is a Figure conſiſting of, or boun- "A 784. 
ded by, 2 longer equal el Sides, and 2 T2408 
ſhorter equal and Sides, having 4 | 

right Angles : as Fig. II. Plate O. unn 2384 
Rule: Multiply the Ladd by. the Breadth, . _ 


and the Product is the Area. 7 
Example. The Length 4a b = 23.53, Breadch. | | | 

3 g 2.15. See the Work. 

Prop. 3. To find the Area of a Rhombus.. | 
o 
Sides, ath 4 es, 2 0 Ones * an 
the Sides parallel: I. III. Plate C. <q 
Rule. The N de 2 oppoſite Wr e mukiplied | 
2 * the Line e c, gives the Anſwer. „ Kd 


| Example. 


Sr. II. To meaſure the Conie Sections. 
_ Example, The Diagonal bd=41.345:ec.= 85; - 
the Anſwer is 1.13 

Prop. 4. To find the 3 of the Rhomboides. | 
Defin. This Figure is bonds with 4 ri ps 
the o N 2 E/ and. parallel, 

o 1 . ; 
Rule. Maltiply 5 dhe iagonal ab by the Perpen- 12.47 
. dieular c# or mr, and the Rectangle anſwers, 4127 
Example. The Diagonal ab = 12.47, the Per- 
pendicular c 4.127, and the Anſwer. is 
a as $ per Margin, = 51.46369. 


Aus. = 51.46369 


Szor. II. To meafire the Cie a 8 


Prop. 1. To meaſure a T; riangle. 

Defin. Right-lined Triangles are of 3 kinds (beſides the equilateral, 
whoſe Sides are equal) viz, Right angled, as ar n or xr» right 

angled at rin Fig. 5. 2dly, Scalenous riangles, as0r 0, the Sides 

of which are all unequal. And, 3d/y, Iſoceles Triangles as @n x 

appears; 2 of whoſe Sides are equal. This laſt is one of the 

Sections of a Cone, made by cutting the Cone (e wa g Ana) down 
the Axis, as 1 be Fig. 5. Plate C. 

Rule, Multip ply t e Baſe (as a) by half. the Perpendicular (as nr) 


or half the Baſe by the P icular, or the Perpendicular by 


the Baſe; and taking half the Product, will give the Area of any 


Triangle as above mentioned: for all Tri es en a Square 
of the ſame Baſe and Ferpendicular. 
Example. The Baſe a * being = 9.35, the 9.35 
- Perpendicular 2 #5 = 12.42, the Area is- 21 
58.0635, as per Mar oye N | —— 
Prop. 2. To meaſure the ele ; 19635 
Defin. This is formed by cutting the Cone ” + alas 
(r 1) parallel «Furs e(xwags) ] — 
ds m c, Fig. 5. Plate C. Anſw,= 58.0633 
Rule. There are ſeveral ways of finding the | | 
Area of a Circle, As 


Un 

— 

m VO 
8 Vo 

% & 

200 - .* 
0 


of, 


46 — the Come Seftions. Cnaz.1. 
A; , a 7 to 22; ſo the Diatieter (as 7's, Ng. 6) to the Cir- 
cumferencſce. 
24%, As 1 to 3.1416, fo the Diameter to the Circumference. 
Then multiply the Circumference by a 4th of the Diameter, or 
2 4th of the Circumference by the Diameter, gives the Anſwer. 
Or the Arca of a Circle is found without the Circumference 


cy: 
3 AL, is to 7664 404 is the Square of any Diameter to the 


e Admit che Dieter 7 5 1 6. be | 14.32 
= 14.32, what is the Area? . | 14.32 
By the laſt Method | 
1. 7854 : : 205.0624. 161 ,056=Anſw. | 45824 
Prop. 3. To meaſurs the Ellipfis, or Oval. 20048 


Defin. This is a Section of a Cone, made by 
cutting it through both its Sides, but not pa- 0 = 205.0624 
rallel to the Baſe; as the Section Ie Fig. 5. 

Plate C. which produceth Fig. 7. Plate C, 

Rule. Multiply the Laus tramſverſum (or tranſverſe Ax) Lt, by the 
Diameter Conjugate cd and the Product is = the Square of 
N TIE" 28 to the Oval: then work as in 


Exanple. Admit It = 15.34, and cd = 12.28 - - It=15,34 
the Anſwer is found 147.95 fere: for - |, £d=122.28 
1. 2252 : 188.3752. 147.9499 — 
Prop. 4. Te 9 find the Arca the Parabel. 42952 
Defin. This Section is formed by cutting the 1.38408 


Cone parallel to the Side, as in the — 
Line , Fig. 5. which is parallel to the Side + << = 188,3752 
a n and produceth a Parabola ; as Fig. 8. Plate C. 


Rule. This Figure being 2 Thirds of a | 3.84 
Parallelogram made of the whole Or- 5 1 454 OF 
dinat p 4 and the Abſciſſa 55 there- — — 
fore multiplying thoſe 2 Lines to- 20736 
gether, 2 Think of the Rectangle is | 768 
the + _— | | | — 

Example, Admit ap= 3.84, and 55 = Rectangle = 9.7836 

2.54; 2 Thirds of the Rectangle is $ = 3.2512 
=the Anſwer = 6.5024. or Anſwer = 6.5024 


S2 cr. ll. To * 465 


Prop. 5. To find the Area of the Hyperbola (or Hyperbolic Space). 

Defin. This Section of a Cone is formed by cutting it (not parallel 

1 to the Side, as in the Parabola, but) ſo that if the Axis of the 
Section were continued upward, it would interſect the oppoſite 
Side of the Cone produced : the Section's Axis 1s repreſented by 
the Line yz, Fig. 5. and produceth an Hyperbola, as Fig. 9. 
Plate C. 

To meaſure this Figure, there is no general Rule that can be given 
for Practice: But the Inveſtigation is performed by the help of 
the Aſymprotes, an Infinite Series, and partly by the Method of 

PFluxions; which tis not proper here to inſert. 


$065.20 e of an ie AE 


Defin. Theſe are Figures conſiſting of above 4 equal Sides, and 
as many equal Angles. As, 
The Pentagon having E equal Sides, and as many * 8 


Hexagon 
Heptagon 7 
Octogon 8 
— 0. 
Decagon 10 | in! 
Undecagon S113 229 38 & 31 22% +30 


Dedecagon 12 * vai 13 
' Rule.To meaſure any of theſe, draw 2 Lines flom any Angles | 
that include a Side to the Center: then find the — of that 
Triangle, as taught Prop. 1. Sec. 2. above. Laſtly, Multiply 
the Area of that le by the Number of Sides, and the Pro- 
n the Content re the whole Polygon. or half the 
Sum of the Sides by che neareſt 7 ens from the Sener? to one 

of the Sides, gives the Anſwer. 

Example. The Side of the Pentagon (4, Se.) Fig 10. js 15.34, 
the Perpendicular (or Radius wx" a Circle inſcribed) is rer 10.5; 

__  Sothat 15.34 multiplied by ;, the Number . ct 
of Sides, gives = 76.7 = Sum of the Sides, 3835 
half of that is = 38.35, which multiplied by ITO, Juen. 5 
ft =10,5, gives the Area = 402.67. 3 


Aer = = 402.675 


Scr. | 


464 5 To * Trapezium, Ar. 80 r. IV. 


SzcT. IV T5 er the Tepee, the Parallelog ramic, 
the a, 5 Ay Mult 4 or irregular Polygon) the 
Area or ies of the Ji inder, 9 and Sphere. - 


Prop. 1. To EONS the mana. 


Defin. This is a Figure. of 4 Sides and 4 PLN uncertain whe- 
_ parallel or equal, -but 's commonly neither; as wo 11. 
. e C. 
Rule. Multiply the Diagonal (an) by half the Suin of the Pe 
_ diculars mp and cp; or the Sum af the Perpendiculars by k 
the Diagonal, and either of the Products is he Anſwer, 


4 Example. he Diagonal an=17.42; the * | 8.71 
dicular mp= 4, andcp=2.6r, half the 6.6 
nal is = 8.71, and m p more cp = 6.67, the | 
uct of which 2 laſt is 58.06666, Sc. | 5226 
Or half the Product of the Diagonal in the Per- | 
pendiculars gives the Anſwer. Anſwo=58.06r1 


Prop. 2. To find the Area of the Parallelogramic, or 
Parallelopleuron. 


* Defin. This Figure hath 4 Sides, 2 of which oppoſite are ET 


and of 4 Angles the 2 at each end being equal: as Fig. I2, 
Plate C. 


3 *. Multiply half the Sum of the 2 Sides (wr) and (« t) hy the 


„Length (f ww) gives the Anſwer, Or a Diagonal (rt) multiplied 
by half the Sum of 2 Perpendiculars let 


fall on that Di from and v. Suma . 181.9 
2 The Ends r4=0:79345=0.74, 1. + 
- Lengih , 8886; \ os half the Sum .., $745 
f .79 and .7 multip lied in 8 =,662r1. bie at 1 
| Po 4: To find abe oo of the Polygram, — —y—„— — 
N 2 called an irregular Polygon, or i491 WOO - 
- This is any mind Figure 1 Poke e 
2 — above 4 Sides, hich are un- 22 


extain, and generally unequal ; as are alb3 its 1 as Fig. | 
13. Plate C. | 


"Rube. Firſt divide your Figure into Trapeziums and Triangles, 


—— ce and he meaſure the ſame as under Prop. 1. Seck. 2. and Set. 4. 


Awake, | 


1 =_ 


Sfer. W. T mus te Cylinder; Kc. 465, 
Example. Figure 13 is divided into, 


1. The Trapeziums (# /mqwv) In the 1ſt, 2 = 18.26, the 129. 13 
2, — — — — and qmprg|us=5.17, more bm 2 5=8. 67 


3. And che Trang 7 ra 7. | 155 


61171 


1080 Ny ge qu es * | - 7304 
wad e Ws rages 
In 2d Tra 9 216.73, the half = 
15 ad Tegen es: g heh 81 5 2 + Prod. =53-56065 
In 3d or the O, ga =10.72; the half = 5.36 
ro the Perpend. 3. 27 
The Sum S the Area of the whole g. 13. = 150-24495 
Prop 4.8 4 To find the Area of @ © 


Def. Thi Figure is defined Vikas of ' the curved'y 


Prod. = = 17.5272 


— — Y 


1 


under Prop. 1. Chap. 2. part 2 the Cylin- > 3.1416 

Rule. Multiply. the Ambit or der is therefore — 
Circumference of the Cylin- © Ares of the Baſe = 7854 
derby its Length, and to that Ditto . 7854 
Rectangle add the double a- 


rea of the Baſe or End, and 2 Area (or Sum) = 4.7124 
the Sum is the whole Area. 

Example. Ambit of the Cylinder =. 1416; Altitude as alſo the 
Diameter of the Baſe = 1. 

But there are 2 other ways of doing this, where the Diameter and 
Altitude are equal. 

As, 2dly, Mauliety the Area of the Sphere having the ſame Dia- 
meter by 3, and divide by 2, 

Or, 3dly, 6 times the Area of the Baſe, or End, is the Auer. Thus 
6 times .7854 is = 4.7124, as above. 

Prop. 5. To find the Convex Superficial Content of a Sphere. 

Defin, This Body 1 is defined where its Solidity is meaſured, Prop. 4. 
Chap, II. and tis repreſented Fig. 6, Plate C. 

Rule. The Area is 4 times that of I. 7854: : 144. 
a great Circle; therefore having 144 
= the Diameter found the Area | 

a great Circle of any Sphere, Prod. = 113.0976 Area Circle. 


multiply it by 4, and you have 4 
the Anſwer. ———— (the Sphere. 
Enam. The Diameter of a Sphere 452.3904 = Area of 


being 12, the Area of the ſame 
is 452.39, as per Margin, Ooo. Prop. 6. 


466 To find the Area of the Porte af e Git CHAN I. 


Prop. 6. To find the Super ſicies (or Area) of a Pyramid. 
Deen This is a ſolid Body, having (generally) a Square or ſome. 
9 Al for itz Baſe, being tapering like. the Spire of a 
teeple, Sc. 
Rule, Multiply the Circumference of the Baſe (or Sum of the Sides) 
by half the Altitude, and it gives the Superficial Content. 
Example. Fhe Side of the Baſe of a n n an — 
is 5. 65, that multiplied by 8 the g 


Number of Sides, and that Product e 555 

by half the Altitude 30.7, the laſt i ar Ws 

Product is the Area ſought. 58 1 
Prop 7. To find the Area of Cone. * * Sa — 45.20 


Defin. The Cone is a Solid which hath a A the Altitude = 30. 
Circle for its Baſe, from whence it is 
gradually tapering upward till ĩttenns Area = = Fil 387.04 
minate in a Point directly over. the +5 | 14g 


Center of its Baſe; as Fig. 5. Plate CcC .. Nee SPY 
Rule; As the Radius of the Baſe: Is to. 75 0 7g: 36 3 
the Side of the Cone :: So is the Area 366 

of the Baſe to the Area of the Cone. 

Example. Diameter of the Baſe = 63, 45 2744 = egg 
7 of 8 Rn = 1 So os — 95 | | aſe, 
of the Baſe of the Cone is found = 
28.2744; and the Area of the Cone, Re: 2 vt 8 
as by the 2d Analogy = 141.37. 

Or Note farther, That the Area of a Cone is. that of a Triangle, 

whoſe Perpendicular is the Altitude of the Cone, and the aſc 

= the Circumference of the Cone's Baſe: For in Example, 

. 3.1416 :; 6. 18.8496 = the Baſe or Circumference ; half of 
which multiplied by the 15, gives the EDS as before =1 41:37. 


Secr. V. To find ibs red ef ths Plrtrof a Circle; as the 
 Semicircle, Quadrant, Sector, Segment, Lune or Creſtent, 
and the Trochoid or Cycloigat Sace. i 


Prop. 1. To meaſure the Semieircle, Aaadram, and: Sectors of 4 Circle, 
Alſo the Segment. 

Defin. The Semi- or Half - Circle is the Space between dn bd Fig. 14. 
Plate C; the Quadrant or Quarter of the Circle is d mc d, the 
Sector is rake} or the like, leſs or more than a Quadrant... - 

e 


SECT. V. Tofind the Area of the Parts of a Circle. 467 


Rule. Multiply 1 fourth of the Ark, or Curve Line, by the Dia- 
meter of the Circle, and the Product is the Area required. 
wy The Circumference is = 3.1416, the Diameter of that 
ircle = T. | | 

The Ark of the Half-Circle dc bm d as bmd = 1.5708 
of the Quadrant cmdc as mmd = .7854 
| of the Sector cbrecaserb= 1.05 
So that 1 fourth of 3.1416 2. 7854 x by 1, gives .7854 the Area 
of the Circle. 
1 fourth of 1.5708 = .3927 * by 1, gives. 32927 the Area 
5 2 * Half. Cireſe Bo | 
1 fourth of .7854 =.1963 x by 1, gives .19635 the Area 
of the Quadiaa. "AP : 8 
1 fourth of 1,05 =.262#1 * by 1, gives. 26271 the Arca 
of the Sector. 2 
And the Area of the Sector cbr ec, leſs the Area of the Triangle 
ch nec, gives the Area of the Segment enbre; Fig. 14. Plate C. 
Prop. 2. 75 find the Area of the Lune. | 
Def. This is a Figure like a Creſcent or increaſing Moon; as 
arne, Fig. 15, | 
Rule. Find firſt the Area of the Semicirle xc ar n, and from that 
dieduct that of the Segment nc a0 n, and the Remainer is the Area 
of the Lune. | 
Example. The Diameter 24 1, and conſequently the 3927 
____Arkarn=1.5708, and Area = .3927. 1 
The Area of the Sector eaoneis . 286, from which 
- deducting the Area of the Triangle nean =.135, 2717 
'the reſt is the Area of the Segment = noacn 
=.121; Which taken from the Area of the Semicircle, there 
reſt eth the Anſwer . 2717. : 
Prop. 3. To find the Area of the Trochoid, or Cycloidal Space. 
Den. This Figure (as 16, Plate C.) is generated by the Circle 
(ar) which turneth round on the Line arc, the Point at 6 
inning at a, and when it touches the Line again at c, the Cy- 
cloidal Curve a bc is finiſhed, and the Space from that to the Line 
arc contains 3 times the ſaid generating Circle. 
Rule. Therefore having found the Area of a Circle, whoſe Diameter 
is (rb) multiply that by 3, and it produceth the Area of the Cy- 
cCloidal Space. 
Example. The Line rþ=1 ; Area of the Circle = ,7854, and of 
the Cycloidal Space= 2.356. 
Oooz2 CHAP 


468 To ah the ſolid Content of a n CHAP, 10 


C H A P. II. 
\- The Menſurazon of Solids, t 


S ECT. 1 To find the ſlid Content of a Cole Parallelopiped, Prij, 
Cone, Pyramis, and Re. 5 


f 


RO P. 1. 75 meaſure the Cylinder. | 
Defin. A ee is a ſolid Bod having a Circle for its 
7 


Baſe, and is of equal Circumference from one end to 
the other, like a Rolling-Stone for Walks, Sc. as the Figure 1 7- 


Plate C. 
Rule. Multiply the Area of the Baſe (found as under Prop. 2. of 
Sef. 2. Chap. 1.) by the Length, and the Product is the Anſwer. 


Example. The 8 of the Baſe, as (ab) or 


(c d) / 4.32, the Area of that Circle will be 161,056 
found 161,056 ; which multi 951 by the Length 5 14.32 
(Oc) 14.32, or (ad) the ſolid Content, is = - 


. '2306.32192, as per Margin. 56153792 

Prop. 2. To find the ſolid Content of the Parallelopipedon 22 54784 
and of the Priſm. 3 

Defin. This Solid is bounded by 4 Parallelograms, 2306.321 gs 
equal and parallel, for the Sides; and 2 Squares 
or Parallelograms, equal and parallel, for the Ends: as Fi ig. 
18. Plate C. 

Rule. Multiply the Area of the Baſe or End by the Length, and te 
Rectangle is the Anſwer. 


Example. The 1 is a Area at the end 138384 3.72 
Square whoſe Side is th inverted 44.1 3 3.72 
3,72, and the Length e — — — 
= 31.44. See the O- 415152. 26784 
peration, where (ac- 138384 1116 
cording to the Me- 53354 — | 
thod of working Caſe 5535 13.8384=Area 
b 3. 8 of Cb. 3.) „ oe, nend 
e Solidity is found 435.0793 Solid Content 


= 


435.0793. h 5 
5 Note, 


Sect. I. To find the ſolid Cintent of the Cone, &c. 469 
Note, That a Priſm is meaſured alſo by multiplying the Area of 
the Baſe (which is either a Triangle or a Polygon) by the 
Length of the Priſm. This or the laſt Figure are three times a 
Pyramid of the ſame Baſe and Altitude. 
Prop. 3. To find the ſolid Content of the Cone: And 2dly, of a Pyramid. 
Defin. This Figure hath a Circle for its Baſe, and is defined Prop. 7 
Sect. 4. of Chap. 1. of this Appendix. | 
Rule. Multiply the Area of the Baſe by one third of the perpendi- 
cular Altitude of the Cone, and that Rectangle is the Anſwer. 
But Note, That to find the Height (it being a ſolid Body) 
muſt be done by this Rule, as Euclid 47. 1. 

From the Square of the ſlant Height (mn Fig. 19.) deduct the 
Square of the Semidiameter of the Baſe as (ma), and the 
Square Root of the Remainer is the perpendicular Altitude (x/). 

Example. The Diameter md is=6, the ſlant Height m/=5 ; and 
conſequently the true Altitude (a/)= 4: for 5 ſquared leſs 12 
ma ſquared, = 16=the Square of 41; . 


that is, 5 ſquared leſs 3 1 is 2163 28.274 
whoſe Root is 4 = 4 l. So that as 1.351 
1. 7884 :: 36. 28.274 = the Area of — — 
the Baſe: Which multiplied by 1 third 84822 
of 4 1. gr, the Product is 2 37.6986 1T1.ũuJ;ↄ 
To meaſure the Pyramid, you muſt alſo mul- 94246 


„ Area of the Baſe by a Third 28274 

of the perpendicular Altitude: for as a — — 
Cone is 1 Third of a Cylinder of the ſame 37.6986 1 An. 
Baſe and Altitude, ſo is a Pyramid | | 
Third of a Priſm or Parallelopiped. *Tis defined Prop, 6, Sell. 4. 

_ Chap. r. of this Appendix. 119 | 

Prop. 4 To find the ſolid Content of a Sphere. 

Den. This is a ſolid Body, every way perfectly round, fo that all 
Lines drawn from the Convex Area to the Center are equal. It 
is 2 Thirds of a Cylinder of the ſame Diameter of the Baſe and 
Altitude with the Diameter of the Sphere, or of a Cylinder cir- 
cumſcribed. | 

Rule. Find the Area of a great Circle, as Prop. 5. of Se. 4. Chap. 1. 
which multiply by the Diameter; and 2 Thirds of the Rectangle 
is the ſolid Content required. 

Example. The Diameter of a Sphere being 12, the Area of a great 
Circle (as Fig. 6. Plate C.) is = 113.0976 z which multiplied 1 

e 


WS 1. 


Rule. 


470 To meaſure the Tetrahedon, &c. CHAT. II. 
the Diameter (or Length of a Cylinder) 12, the Rectangle is = 


1357.11, the Solidity of the Cylinder; 2 Thirds of which is 
the ſolid Content of the Sphere = 904.7808. 


Sæcr. II. To find the Solidity of the five Platonic, or Regular Bodies, 
viz. the Tetrahedron, Hexabedron, Oftabedron Dodecabedron, and 
Icoſibedron. | 


Prop. 1. To meaſure the Tetrabedron. | 
Defin. This is a ſolid Body bounded with 4 equal equilateral Tri- 
angles; and being meaſured as a Pyramid, it needs no other 
Rule than as under Prop. 3. of Sect. 1. Chap. 2. See Fig. 20. Plate C. 
Prop. 2. To _ find the Solidity of the Hexabedron or Cube. 
Defin. This Solid is bounded with 6 equal Geometrical Squares. 
Rule. Multiply a Side in itſelf, and that Rectangle by the Side gives 
the Anſwer. See Fig. 21. Plate C. HR” 


Prop. 3. To find the ſolid Content of the Oftabedron. 


Defn. This Figure is bounded with 8 equal equilateral Triangles, 
which are the Baſes of as many Pyramids, which meet in the Cen- 
ter of a Sphere, (out of which this Body is cut) ſo that it being 
8 Pyramids. (See Fig. 22. Plate C.) 1 

1 irſt find the Area of one of the Triangles, then take with 
Callipers, &c. the Diſtance between the Center of that Triangle 
and that of the oppoſite ; by one ſixth part of which. multiply the 
Area of any one Triangle; and that Product multiply'd by 8, 
this laſt Rectangle gives the Solidity required. | 

Prop. 4. To find the ſolid Content of the 8 | 

Defin. This is a Solid bounded by 12 equal Pentagons, which are 
the Baſes of ſo many Pyramids that meet in the Center of this Solid, 
or of a Sphere out of which this Body is cut. See Fig. 23. Plate C. 


Rule. Therefore take with a Pair of Callipers the Diſtance from the 


Center of one Pentagon to that of its oppoſite, and by one ſixth of 
that multiplying the Area of any of the Pentagons; 12 times that 
Rectangle gives the Solidity. Or twice the Diſtance of the oppeſite 
Pentagons multiplied by. the Area of 1 Pentagon, gives the Anſwer. 
Prop. 5. To find the Solidity of the Icuſibedron. . 
Dejin. This is the laſt of the 5 Platonic or Regular Bodies: it is 
bounded with 20 equal equilateral Triangles, which are Baſes to 
ſo many Pyramids, whoſe ſmall Ends terminate in a Point in the 
Center of a Sphere which circumſcribeth this Solid and out of 
which it is cut. (See Fig. 24. Plate C.) 0 4 | 
, le, 
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Rule. Multiply the Area of one Triangle by 1 ſixth of the Diftance 
of the Centers of 2 oppoſite Triangles (taken with Callipers) and 
that Rectangle multiplied by 20 (the Number of Pyramids in the 

Body) gives the Solidity ſought, 0 _- 
I have not thought it neceſſary to give Examples to theſe 3 Rules 
becauſe there is-not much more therein beſides the repeated Men- 
furation of a Pyramid, which is taught above. But I have chiefly 
inſerted. them for the ſake of the Definitions, which I do not re- 
member to be in any Tract of Meaſuring, no more than many other 
things contained-in other Propoſitions of this Appendix. 


Szer. III. To find the ſolid Content of the Parabolic Conoid, the 
Parabolic Spindle, the Cylindroid, the Sphereoid, and the Hyper- 
bolic Conoid. | I 


Prop. 1. To find the ſolid Content of the Parabolic Conoid. 

Defin. This Solid is generated by the Rotation of a Semi-Parabola, 
as (25 Fig. 8. Plate C.) round its Axis 55; and is = half 
of the circumſcribing Cylinder pq5x45p (or 1 and half of the 
Cone inſcribed). Fherefore | 

Rule. Multiply the Area of the Baſe by the Axis or greateſt Abſciſs, 
and half the Rectangle is the Anſwer. | | 

Example. The Diameters of the Figure (as a p) = 14.32, the Area 
of the Baſe will be found 161.056 ; which multiplied by the Ab- 
ſciſs (55) = 14.32, the Rectangle is = 2306.32192; the half of 
which is=1153.16096 the Anſwer. 

Prop. 2. To find the Solidity of the Parabolic Spindle. 

Defin. This Figure is generated by the Rotation of the 2 

round its Ordinat, and is :5 of the circumſcribing. Cylinder. 
Therefore * ; | 

Rule. Multiply the Content found as a Cylinder by 8, and divide 
by 15, the _ the Anſwer, which needs no Example. 

Prop. 3. To find the ſolid Content of the Cylindroid. | p. 

Defin. This Figure only differs from that under Prop. 1. $22. f. of 
Chap. 2. inaſmuch as that hath a Circle, this hath an Ellipſis for 

its Baſe: ſo that to meaſure it, | | 

Rule. Multiply the Baſe found as per Prop. 3 Sef. 2. Chap. 1. by 
the Length, and that Product is the. Anſwer.. 

Example. Admit the Latus tranfoerſum (as It, Fig. 7. Plate C.) by 
cd = the Diameter Conjugate, (i. e. ſuppoſe J. = 15.34, and 

c 
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cd= 12.28) the Area is =147.95, which multiply'd by the 
Length = 1.871, the Anſwer is =279.45. 

Prop. 4. To find the ſolid Content of the Sphereoid. f 

Defin. This Figure is generated by the Rotation of the Semi-Ellipſis 
round its Axis, or Latus tranſverſum; and 'tis by ſome called the 
Problate Sphereoid, to diſtinguiſh it from that which is generated 
by the Rotation of a Semi-Ellipſis, which turns round its Dia- 
meter Conjugate, and is called and Oblate Sphereoid, (of which 
Figure, *tis aſſerted by the moſt Learned, our Earth is, the Dia- 
meter at the Equator being greater than between the - Poles. ) 
'This Problate Sphereoid is 2 Thirds of a Cylinder, whoſe Baſe's 
Diameter is = the greateſt Diameter of the Sphereoid, and its 

Altitude the Latus tranſverſum of the Ellipſis. 

Rule. Multiply the Area of a Circle, whoſe Baſe is the Conjugate 
Diameter, (or here the greateſt Diameter of the Sphereoid) by 
the ws.» and 2 Thirds of the Product is the Content of the 

Sphereoic. | gs | | 

Example. The Diameter in the Middle = 14.32, as cd Ng. 7. the 
Area of that Circle 161.056, which multiply*d in the Length 
It=14, gives 200.48; 2 Thirds of which = 133:65, the Anſwer. 

Prop. 5. To find the Solidity of the Hyperbolic Conoid. 

Dol This Figure is generated by the Rotation of the Semi- Hyper- 
bola (zhri) Fig. 9. round the Abſciſſa z i; which formeth the 

| rbolic Conord br i n2zb. 4 (7 | 

Rule. The Latus tranfoerſum Sio, multiply'd by 6; more the Axis 
or the Abſciſſa i ⁊ multiply'd by 6 is the Diviſor. 

2dly, Multiply þ aisnz b S the Content of the Cylinder (whoſe 

Diameter is equal to the whole Ordinat hn, and its Length = 
the Abſciſſa ⁊ i) in 3 times the Latus tranſverſum, more 2 times 
the Abſciſſa, and that Rectangle is g a Dividend; which di- 
vided, there ariſeth the Quotient, which is the Solidity required. 

Example. The whole Ordinat (or Diameter) ng 9.51, the Ab- 
ſcifs or Axis e- 4 1475 and the Latus tranſverſum 10= 2. 16. 

The Content of the Cylinder han ⁊ b, is therefore 2.513 
The Latas trumſurrſum mult. in 3 26.48 8 N . 1 mult. 
The Axis or Abſciſſa muk. in 2 =4.82 F .. 


The Latus tranſverſum mult. in 6 212.96 265.6969. Prod. 
The Axis multiplied in 6 is 2 14.46 189167 9.69 


Sum Diviſor = 27.42 24649 (übe Anſ. 
| S2c r. IV. 
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See E er. Iv. To find the Solidity the Fruſtums of a Cone, gebe re, 
| and Sphereoid. 


Prop. 1. To find the ſolid Content of the Fruſtum of a Cone or Pyramid. 

Defn. This may be done ſeveral ways: as to find the Content of 
that part of the Cone (dr 7 mad) Fig. 19. Plate C. 

Rule. 1. Find the Content of the 2 Cone (di m a) then deduct- 
ing the Content of the upper part fon the Teſt 1 Is the Evacenc | 
of the Fruſtum (dir md.) 

All the difficulty (more than as Prop. 3. $2. I, of this Chap.) is to 

| find the Height (21) which is done by this Rule, That the ho- 
mogencal Sides of ſimilar Triangles are in proportion: ſo that as 
mn. mr:: na. nl; whence a Perpendicular let fall to 4, is the 
true Altitude of the Cone. 

Rule 2. But more general for a Cone, Pyramid, &c. without the upper 
part: Multiply the Areas of the greater and leſſer Ends together, 
extract the Square Root of the Product; then multiply the Sum 
of the ſaid Root, and 2 Areas of the Ends by one third of the 
Altitude of the Fruſtum, and the Product is the Content. 

Ea! In Fig. 19. Plate C. the Area of the greater Baſe (mo dx mn) 
is = 36.7 23 of the leſſer End (as rarer) =15.5 ; the Product of 
which is = 569.16, whoſe Square Root is 23.857; which added 
to the 2 Areas, gives = 76.077 ; which multiply*'d by 1 third of 
the Altitude r =6.6r, the Product is che ſolid Content of the 
Fruſtum 507. 17911. 

Prop. 2. To find the ſolid Content of the Fruſtum of Sphere or Globe. 

Defin. By a Segment is meant a-partof the Sphere cut off perpendi- 
cular by a Plain: as ner, Fig. 14. Plate C. 

Rule. Find the Area of the Segment s Baſe, which multiply by the 
Altitude, reſerving the Product. Then 

I'S half the Altitude of the greater Fruſtum add 1 fixth of the Al- 
. titude of the leſſer, and multiply the Sum by the referv'd Rect- 
angle, and divide this laſt by the greater Fruſtum's Altitude, and 
the Quote is the lefſer Fruſtum's Solidity required. 

Example. Diameter of the Fruſtum 11.832= be, Area = 179 46 

Its Altitude 2 n =. 
Altit. of the greater Fruſtum = n ? | Reſerv'd Rectan. = 897.3 
Half that Altitude is — — 3.5 8 1 
1 Sixth of the Altit. of the leſſer = = 83 rI | . 
Product 3886. 309 %9 
pp 1 Seven 
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1 Seventh of which laſt Product is = 555.044 = the Solidity of 
Fruſtum required. 88 ee. 

Note, That if you divide the __ of balf the Diameter of the 
Fruſtum*s Baſe by the Altitude of either Fruſtum, the Quote is 

* the other. Fruſtum's Altilude. | 

Prop. 3. To find the ſolid Content of the middle Fruſtum of  Spherecid. 

Defin. This is repreſented by raiicr, Fig, 7. like a Caſk, 

Rule. The eaſieſt Rule, and what is near the Truth, is this: Mul- 
tiply the Difference of the Bung and Head Diameters by , and 
add the Product to the Head Diameter; to that Sum find the 
Area of a Circle, and multiply it by the Length of the Caſk, 
and that Product is the Anſwer. 113 JE 

Example. The Bung Diameter 20 g d, Head 15 ra or ii, 
Length ov = 12. The Difference between the Bung and Head 
= g, Which multiply'd by .7 is 3.5 3 which added to che Head 13, 
gives 18.5 fot a mean Diameter, whoſe Area is = 268.803 
which multiplied by the Length = 12, the Solidity is=3225.638 

S the Content of the ſaid Fruſtum (r adi oir). 

Note, That if the Sphereoid be cut in the middle of (f n) by a 
Plain (r a) that part (r Sta) is 5 Ninths of a Cylinder, whoſe 
Baſe is (ro a) and the Altitude (07.) 


I believe J have, in the Pages 8 of this Appendix, ſhewn 
the beſt Ways of Meaſuring a greater Variety of Superficies and 
Solids than any Book wrote purely on that Subject contains: and 
to cloſe this Chapter of Solid Meaſure, I may farther add, There 
is no Body, tho? never fo irregular, but what may have its Content 
diſcovered by the help of Water For Example, I would know 
the ſolid Inches in a Faggot. | 1 

Firſt, I put Water into a Veſſel (ſuppoſe 36 Inch. by 20, and is 
a Parallelopipedon; and taking the „I find it 30 Inches 
deep) into which I immerſe the Faggot, ſo as to cover it with Wa- 
ter; and taking the Depth again, I find it 33 Inches deep, or 
3 more than before the Faggot was was in: ſo the ſaid 36 by 20 
2 720 multiply'd in this 3, produceth 2160, the Inches ſolid con- 
tained in the Faggot. 
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| Brief and Uſeful Obſervations on he moſt Proper 
Huſtruments to be uſed in the Menſuration She 


Ricklayers Work is beſt meaſured by the Foot and 100 Parts: 
ſor the Diviſor being 272: and a quater, (which is the Feet in 
one Rod, or the Square of 16 Foot and half) to reduce Feet 
into Rods, by which Denomination they value their Work: it 
is neceſſary that the Superficies of the Walls being the Dividends, 
ſhould be Feet and Decimal Parts, the Divi- 
ſor or 1 Rod, Brick and half thick is = 274.25 Feet 
Or without the Rod, the ſhorteſt Way is to mul- 02/2 
tiply any Number of Feet by the Value f! 
Foot at the Rate agreed on per Rod, as at 6.4430 
1.5: 10: o, the Foot is in Value l. 20202, c. !ÿñêö?ẽ7«. 
Here the Multiplier being .020202, c. or .0272z g. 499 11 
. I only multiply the Feet on the flar Wall by 2, * | 
and add every other Figure of the Product till there are but 2 
places left, which put down as in 
Example 2. What is the Value of 1361.25 Foot, Brick and half 
thick, at /, .,0202020202, Sc. or .02r2 l. per Foot, or l. 5: 10 
per Rod. See the Operation. 


1 | 
Foot 1361.25 
Mult. =o2r 


As per Rule, add every other of = 27.2250 
Sum or Anſwer = 27.4999, &c. or J. 27.5 


2 x 
Note, That all Walls muſt be reduced. o Brick and balf thick 
Multipling the Superficial Feet by the balf Bricks which the W, 
is thick, and Dividing by 3. | 

Carpenters Work. The common two Foot ſerves as well as any other 
Inſtrument to meaſure Flooring, Partitioning, and Roofing ; 
they being each valued by the Square of 100 Foot: ſo that Feet 
multiply'd by Feet, and 2 Figures cut off towards the right 
hand, give the Squares towards the left hand. 

Painters and Plaiſterers giving in and valuing their Work by the 
Yard, I think the beſt Inſtrument for them to take their Di- 
menſions with, to be a Yard divided into 100 equal Parts. 

Claſiers 
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pbaiſiert Work and Glaſs being valued by the Foot, and Crown-Glaſs 
being to be done accurately, ought to be meaſured by the Foot, 


and Decimal,” or 100 Parts of a Foot. 
WS ©» Foiners Mort (as Wainſcoat, eſpecially Oak) being valued by the 
= Yard, ought to be meaſured by the Foot divided into 100 Parts, 
" (das being of conſiderable Value) and the Sum of the Feet divi- 
EEE” ded by 9. (the Square Feet in a Yard.) | 
Land. The beſt Inſtrument to meaſure it with, is a 4 Pole Chain, 
divided into 100 Parts or Links: for 40 ſingle Pole long and. 
4 broad making 160 ſquare Perches or 1 Acre; if the Chain be 
4 Pole long, then 10 long and 1 broad make an Acre. So that 
whatever the Dimenſions be in ſquare Chains and Links (or hun- 
dred Parts) inſtead of dividing them by 


* 
ae 
? 


r 
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160, if they were meaſured by a one Pole Cbains. 
Chain, here you have nothing to do but 40.30 

to cut off 5 places from any Product to 30.40 | 
give the Acres. As ſuppoſe a Field be = — 


Breadth 30.40 Chains; the Content, by 
dividing the Product by 10, (or cutting off 1 place beſides the 


180 ͤ Chains and 30 Links long, and the 122.5 1200 Acres 
* | | 
4 which are Decimals) is 122.5 12 Acres. 
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